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Description 

The applicants are authors or coauthors of two articles directed to the subject matter of the instant 
invention: (1) [applicants only] "Studies of Endotoxin-lnduced Decrease in Lipoprotein Lipase Activity", 

5 J.EXP. MED. V54 at 631-639 (September, 1981, published after September 8, 1981); and (2) [co-authors 
with Phillip H. Pekala and M. Daniel Lane]: "Lipoprotein Lipase Suppression in 3T3-L1 Cells by an 
Endotoxin-lnduced Mediator from Exudate Cells", PROC. NATL.ACAD. SCI. USA 79 at 912-916 (February, 
1982, published after February 22, 1982). 

The present invention is concerned with the mechanism and magnitude of the effect that invasive 

io stimuli may exert upon the activity of anabolic enzymes present in a host. More particularly, it relates to 
pharmaceutical compositions containing an antibody to a mediator composition, to monoclonal antibodies 
directed to such a mediator composition, and to the use of such monoclonal antibodies and of polyclonal 
antibodies for the manufacture of a pharmaceutical composition for reducing toxic levels of a mediator 
substance in mammals; and/or for treating shock in mammals, and/or for preventing the occurence of shock 

15 in mammals, and/or for treating cachexia. 

Several common physiological and biochemical derangements have been seen in various mammalian 
hosts responding to a variety of invasive stimuli such as bacterial, viral and protozoan infections, as well as 
tumors and endotoxemia. For example, these responses include fever, leukocytosis, hyperlipidemia, 
reduced food intake and activity, and other modifications in muscle, white blood cell and liver metabolism. 

20 Recently, a hypertriglyceridemia in rabbits infected with a protozoan parasite, Trypanosoma brucei was 
reported by C.A. Rouser and A. Cerami, MOL. BIOCHEM. PARASITOL 1 at 31-38 (1980). The reported 
hypertriglyceridemia was accompanied by a marked decrease in the activity of the enzyme lipoprotein 
lipase (LPL) in peripheral tissues. 

LPL activity has been observed by others, and it has been noted that this condition has existed when 

25 the human body was in shock. See E.B. Man, et al, "The Lipids of Serum and Liver in Patients with Hepatic 
Diseases", J. CLIN. INVEST. 24 at 623, et seq. (1945); See also John I. Gallin, et al, "Serum Lipids in 
Infection", N.ENGL J. MED. 281 at 1081-1086 (November 13, 1969); D. Farstchi, et al., "Effects of Three 
Bacterial Infections on Serum Lipids of Rabbits", J. BACTERIOL 95 at 1615, et seq. (1968); S.E. _ 
Grossberg, et al., "Hyperlipaemia Following Viral Infection in the Chicken Embryo: A New Syndrome", 

30 NATURE (London) 208 at 954, et seq. (1965); Robert L. Hirsch, et al., "Hyperlipidemia, Fatty Liver and 
Bromsulfophthalein Retention in Rabbits Injected Intraveneously with Bacterial Endotoxin", J. LIPID. RES. 5 
at 563-568 (1964); and Osamu Sakaguchi, et al., "Alterations of Lipid Metabolism in Mice Injected with 
Endotoxins", MICROBIOL IMMUNOL. 23 (2) at 71-85 (1979); R.F. Kampschmidt, "The Activity of Partially 
Purified Leukocytic Endogeneous Mediator in Endotoxin-Resistant C3H/HeJ Mice", JrLAB. CLIN. MED. 95 

35 at 616, et seq. (1980); and Ralph F. Kampschmidt, "Leukocytic Endogeneous Mediator", J. RET. SOC. 23 - 
(4) at 287-297 (1978). 

While the existence of "mediators" was at least suspected, the effect, if any, that they had on general 
anabolic activity of energy storage cells was not known. The present applicants suspected that these 
"mediators" exerted a depressive effect upon the activity of certain anabolic enzymes, whose reduced 

40 activity was observed in instances where the host entered the condition of shock in response to invasion. 
Thus, the relationship of the mediator produced by endotoxin-stimulated peritoneal mouse exudate cells, 
upon endotoxin-sensitive and endotoxin-insensitive mice alike, and the development through this investiga- 
tion, of a reagent for measuring anabolic enzyme activity; and the further investigation of this system in 
conjunction with the 3T3-L1 "preadipocyte" model system, and the corresponding development of methods 

45 and associated materials for developing antibodies to the "mediators" as well as screening procedures for 
the identification and development of drugs capable of controlling the activity of these "mediators" is all 
included herein. The applicants have determined that a need exists for methodology and associated 
diagnostic materials, to enable further investigation of the "mediator" phenomenon to proceed, as well as to 
provide practical diagnostic tools useful in the treatment of the adverse sequelae of infection and 

so concomitant shock. The present disclosure addresses these needs. 

The present invention discloses a method for preparing a mediator for use in assessing the state of 
anabolic enzymes in mammals, which finds particular utility in the instance where the mammals are 
undergoing invasive stimuli such as, viral agents, bacteria, protozoa, tumors, endotoxemia and others. In its 
simplest aspect, the method comprises gathering a sample of macrophage cells from a mammal and 

55 incubating a portion of the macrophage cells with a stimulator material associated with an invasive event. 
For example, the stimulator material may be endotoxin, in the instance of endotoxemia, trypanosomes; in 
the instance of the above mentioned protozoan parasite Trypanosoma brucei , and others. 
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While the peritoneal exudate cells illustrated in our present and previous applications exemplify sources 
for the macrophage cells, it is to be understood that such cells may be gathered from other than the 
peritoneal area, and that the present invention contemplates such variation within its scope. 

The macrophage cells and the stimulator material are incubated as indicated, and thereafter, the 

5 macrophage ceils are induced to produce a mediator substance capable of suppressing the activity of the 
anabolic enzymes. Preferably, the inducement of mediator production is accomplished during the incubation 
period which may, for example, extend up to about 20 hours. The resulting medium may be appropriately 
treated to recover the mediator substance, and, for example, may be centrifuged, and the supernatant 
containing the mediator substance drawn off, or the mediator may be precipitated with a 40-60% solution of 

w ammonium sulfate. 

As mentioned earlier, the mediator substance has a broad range of effects, including inhibitive effects 
that have been observed with respect to anabolic enzymes such as lipoprotein lipase (LPL), acetyl 
Coenzyme A carboxylase, fatty acid synthetase, and the like. Also inhibitive effects have been found with 
red blood ceil formation, as the mediator substance has been found to be capable of inhibiting the growth 

15 and differentiation of erythroid committed cells, by the suppression of a number of growth and differenti- 
ation inducers, such as dimethylsuifoxide (DMSO), hexamethylene bisacetamide, butyric acid, hypoxanthine 
and the like, as illustrated later on herein in specific examples. 

Furthermore, the present invention discloses a method for detecting various invasive stimuli by their 
capability of inhibiting the activity of one or more anabolic enzymes. In this method, a plurality of 

20 macrophage cell samples, may be prepared and selectively innoculated with a number of known stimulator 
materials, each characteristic in its effect upon differing anabolic actors. One of the macrophage samples 
may be innoculated with material from the presumed situs of the infective stimulus, and all samples may 
thereafter be incubated in accordance with the method, described above. Thereafter, testing of each of the 
supernatants with the mediator substances derived from the known stimulator materials, would provide a 

25 comparative continuum for the identification of any invasive stimulus found present. This testing method 
may utilize the 3T3-L1 cell system, for example, in the instance where lipoprotein lipase (LPL) activity is 
utilized as a parameter. Likewise, in the instance where red cell inducers are utilized, the Friend virus- 
transformed erythroleukemia cells may be innoculated and thereafter observed. See Friend, C, Sher, W. 
Holland J.G. and Sato, G. PROC. NATL. ACAD. SCI. 68, at 378-382 (19); Marks, P.A., Rifkind, R.A., Terada, 

30 M„ Ruben R.C., Gazitt, Y. and Fibach, E. in ICN-UCLA Symposia on Molecular and Cellular Biology, Vol. X. 
"Hematopoietic Cell Differentiation". Ed. by D.W. Golde, M.J. Kline, D. Metcalf and C.F. Fox (Academic 
Press, New York), pp. 25-35 (1978). Naturally, other cellular systems may be utilized in the instance where 
specific activities may be appropriately observed, and the invention is not limited to the specific cellular 
systems set forth herein. 

35 The invention also discloses methods for detecting the presence of various invasive stimuli in mammals 
by measuring mediator substance activity in the mammals. Thus, a number of mediator substances may be 
prepared from known stimulator materials, and may thereafter be used to raise antibodies capable of 
specifically detecting the presence of the respective mediator substances. These antibodies may be 
prepared by known techniques, including the well known hybridoma technique for example, with fused 

40 mouse spleen lymphocytes and myeloma, or by development In various animals such as rabbits, goats and 
other mammals. The known mediators and their antibodies may be appropriately labelled and utilized to 
test for the presence of mediator substances in, for example, serum, as one may measure the degree of 
infection, and determine whether infection is increasing or abating, by observing the activity of the mediator 
substances therein. A variety of well known immunological techniques may be utilized in accordance with 

45 this aspect of the present invention, Including single and double antibody techniques, utilizing detectible 
labels associated with either the known mediator substances, or their respective associated antibodies. 

A further embodiment of the present invention relates to a pharmaceutical composition for preventing 
the occurence of shock in mammals. Having detected the presence and shock promoting activity of a 
mediator substance in the mammal, an antibody to the mediator substance is administered in an amount 

60 effective to prevent the development of shock in the mammal. 

Also, an assay system is disclosed and may be prepared for the screening of drugs potentially effective 
to inhibit the synthesis or activity of the mediator substance. In the former instance, the effect of the test 
drug on the production of mediator by stimulated macrophages is determined. In the latter instance, specific 
mediators may be introduced to cellular test systems, such as the 3T3-L1 cells, and the prospective drug 

55 may then be introduced to the resulting cell culture and the culture thereafter examined to observe any 
changes in mediator activity, either from the addition of the prospective drug alone, or the effect of added 
quantities of the known mediator substance. 
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A number of materials, compounds and agents have already been tested to determine their effect, if 
any, on mediator substance production and activity. As discussed in further detail in the description, infra., 
only the steriod dexamethasone exhibited any inhibitory effect, and that effect appeared to be limited to the 
production of the mediator substance. Further agents, drugs, etc., can however be tested in the manner 
s such as that employed with dexamethasone, and described herein. 

The preparation of mediator substances, and the determination of the importance of their activity, has 
resulted in the development of numerous avenues of diagnostic and therapeutic application. It is clear from 
the foregoing and following, that the detection of invasive stimuli may be made by the identification of 
mediator substances, either directly or through the development of antibodies useful in immunological 
w diagnosis. Further, these same antibodies may be utilized for direct treatment by control of mediator 
activity, to avert the development of shock in mammals, while the mediator substances may be utilized as 
screening agents in an assay system for the identification of drugs, agents and other substance capable of 
neutralizing the adverse effects of the mediator substances, and thereby providing treatment of the adverse 
sequelae of infection. 

is Accordingly, it is a principal object of the present invention to provide pharmaceutical compositions for 
the treatment of mammals to control the activity of said mediator substances so as to mitigate or avert the 
adverse consequences of their activity. 

Thus, the present invention relates to the embodiments characterised in the claims. 
Other objects and advantages will become apparent to those skilled in the art from a review of the 
20 ensuing description, which proceeds with reference to the following illustrative drawings. 
The figures show: 

FIGURE 1A shows the effect of serum from endotoxin-sensitive mice treated with endotoxin on adipose 
tissue LPL activity in endotoxin-sensitive mice. Mediator activity was observed and conclusions drawn as 
set forth in Example I, paragraph E herein. The data are expressed as the mean (± SEM) of six animals 
25 for each group. 

FIGURE 1B shows the effect of serum from endotoxin-sensitive mice treated with endotoxin on adipose 
tissue LPL activity in endotoxin-resistant mice. The data are expressed as the mean (± SEM) of three 
animals for each group. 

FIGURE 2 shows the effect of medium from exudate ceil cultures on adipose tissue LPL in endotoxin- 
30 resistant mice. The data are presented as the mean (± SEM) of four or five animals. 

FIGURE 3 shows the effect of conditioned medium from endotoxin treated mouse peritoneal exudate 
cells over lipoprotein lipase activity of 3T3-L1 cells. Data are expressed as mean ± SEM (n = 4). 
FIGURE 4 shows the effect of conditioned medium from endotoxin-treated mouse peritoneal exudate 
~cells on the activities of acetyl CoA carboxylase and fatty acid synthetase in 3T3-L1 cells. Three hundred 
35 (300) ix\ of conditioned medium was added to cultures of 3T3-L1 cells (4.2 x 10 s cells/dish) in 6 cm 
dishes containing 3.5 ml of DME medium and 10% fetal calf serum. After the indicated times of 
incubation, the enzymatic activity of acetyl CoA carboxylase (identified by the symbol "•") and fatty acid 
synthetase (identified by the symbol "o") of a digitonin releaseable cytosolic fraction of the cells was 
assessed. 

40 FIGURE 5 shows the effect of mediator that suppresses the synthesis of acetyl CoA carboxylase. At the 
indicated times after exposure of the 3T3-L1 cells to the mediator (300 ul of conditioned medium), the 
cells were pulse-labeled with 0.5 mCi of 35 S-methionine for 1 hour. Cytosolic fractions were obtained by 
digitonin treatment of a monolayer. Aliquots of the cytosolic fractions (2 x 10 5 cpm for all determinations) 
were incubated with anti-acetyl CoA carboxylase and the immunoprecipitable material isolated and 

45 characterized as described in Example II, infra . Panel A: Autoradiogram of a 7.5%-acrylamide-0.1% SDS 
gel analysis of immunoadsorbable protein. Lane 1 - control, without exposure to mediator; Lanes 2, 3, 
and 4 - exposure of the cells to the mediator for 3, 6 and 20 hours, respectively. Panel B: Results of a 
densitometry scan of the autoradiogram, indicating percent of immunoadsorbable material remaining 
relative to control, after exposure to the mediator. 

60 FIGURE 6 shows the effect of a mediator that suppresses the synthesis of fatty acid synthetase. 
Experimental design is identical to that described in the legend to FIGURE 5, Panel A: Autoradiogram of 
a 7.5% -aery lamide-SDS gel analysis of immunoadsorbable fatty acid synethetase. Lane 1 - control, 
without exposure to mediator; Lanes 2, 3, and 4, exposure of the cells to the mediator for 3, 6 and 20 
hours, respectively. Panel B: Results of a densitometry scan of the autoradiogram, indicating percent of 

55 immunoadsorbable material remaining relative to control after exposure to the mediator. 

FIGURE 7 shows the effect of the mediator on 35 S-methionine incorporation into protein. 3T3-L1 cells 
were incubated with 300 ul of conditioned medium from endotoxin-treated mouse peritoneal exudate 
cells for the appropriate period and protein pulse-labeled with 0.5 mCi of 35 S-methionine for 1 hour. 
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Soluble proteins were obtained by digitonin treatment of the cells, the remainder of the monolayer was 
extracted with NP-40 and a membrane protein fraction obtained. Incorporation of 35 S-methionine into 
acid precipitable material was determined as described in Example II, infra. The incorporation of 
radioactivity into soluble protein ( • ) or membrane protein ( o ) following exposure of the cells to the 

5 mediator are shown for the indicated time. 

FIGURE 8 shows the effect of mediator on protein synthesis in the cytosolic fraction of the cells. 
Autoradiogram of a 7.5%-acrylamide-0.1% SDS gel analysis of 35 S-methionine labeled cytosolic protein 
after exposure of the cells to the mediator. 3T3-L1 cells were pulse labeled and the soluble protein was 
obtained by digitonin as described in Example II. Aliquots (2 x 10 s cpm) of the cytosolic fraction for each 

70 time point were applied to the gel and electrophoresed. Lanes 1 and 2, control without exposure to 
mediator; Lanes 3 and 4, 1 hour exposure to the mediator; Lanes 5 and 6, 3 hours of exposure; Lanes 7 
and 8, 6 hours of exposure; Lanes 9 and 10, 20 hours of exposure to conditioned medium from mouse 
peritoneal exudate ceils not exposed to endotoxin; Lanes 11 and 12, exposure of cells to mediator for 20 
hours. 

75 FIGURE 9 shows the effect of mediator on protein synthesis in the membrane fraction of the cells. 
Autoradiogram of a 7.5%-acrylamide-0.1% SDS gel analysis of 35 S-methionine labeled membrane 
protein after exposure of the cells to the mediator. Experimental design was identical to that described in 
the legend to FIGURE 8. Membrane proteins were obtained by NP-40 extraction as described in 
Example II. Lanes 1 and 2 - control, without exposure to mediator; Lanes 3 and 4, 1 hour of exposure to 

20 the mediator; Lanes 5 and 6, 3 hours of exposure; Lanes 7 and 8, 6 hours of exposure; Lanes 9 and 10, 
20 hours of exposure of the cells to conditioned medium from mouse peritoneal exudate cells not 
exposed to endotoxin; Lanes 11 and 12, exposure to mediator for 20 hours. 

FIGURE 10 shows the effect of conditioned media from mouse macrophage cultures on the cell growth 
and heme content in Friend cells. 

25 Friend cells (clone DS-19) were incubated for 96 hours in the absence or in the presence- of Me 2 SO 

(1.5 vol %). Conditioned media (80 ul/ml of growth medium) from mouse peritoneal macrophage cultures 
stimulated or not stimulated with endotoxin (5 ug/mi) were added at the beginning of culture. Cell 
members were counted with a Cytograf model 6300 and expressed as per cent inhibition of the control 
cells. Cell number in untreated control culture was 3 x 10 s cells/mi. Heme content was determined 

30 fluorometrically as described previously (Sassa.S. Granick, S., Chang, C. and Kappas, A. (1975) In 
Erythropoisesis, ed. by K. Nakao, J.W. Fisher and F. Takaku (University of Tokyo Press, Tokyo) pp. 383- 
396). Data are the mean of duplicate determinations. The number of trypan blue positive cells assessed 
by Cytograf counting was 8-1 0% for all cultures. 

FIGURE 11 shows the dose dependent effect of the endotoxin-stimulated -macrophage mediator on cell 
35 growth and erythroid differentiation of Me? SO-treated Friend cells. Cells were incubated for 96 hours in 
the presence of 1.5% Me2SO with increasing concentrations of the macrophage mediator. Assays of 
enzymes and intermediates were performed as described in Example III, infra . Data are the mean of 
duplicate determinations. 

FIGURE 12 shows the effect of delayed addition of the endotoxin-stimulated macrophage mediator on 
40 cell growth and erythroid differentiation. 

Friend cells were incubated for 96 hours without changing the medium. Me2SO was added at time 0 
to a final concentration of 1.5 vol %, while the endotoxin-stimulated macrophage mediator was added at 
the times indicated on the abscissa (80 ul conditioned medium per ml of growth medium). Cell number, 
activities of ALA dehydratase and PBG deaminase, heme and protoporphyrin contents were assayed at 
45 the end of incubation as described in Example III, infra. Data are the mean of duplicate determinations. 
Values for control cultures treated with Me2SO alone were as follows: 



Cell number 


3.0 (x10- fi /ml) 


ALA dehydratase 


3.00 (nmol PBG/10 e cells, h) 


PBG deaminase 


120 (pmol uroporphyrinogen/1 0 s cells, h) 


Protoporphyrin 


0.57 (pmol/10 6 cells) 


Heme 


520 (pmol/10 6 cells) 



55 FIGURE 13 shows the effect of the endotoxin-stimulated macrophage mediator on cell growth and heme 
content in Friend cells treated with HMBA, butyric acid, hypoxanthine or hemin. 

Cells were incubated for 96 hours without changing the medium: inducing chemicals and the 
endotoxin-stimulated macrophage mediator (80 ul added/ml of growth medium) time 0. Final concentra- 
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tions of chemicals wer mM for HMBA, 1.3 mM for butyric acid, bmM for hypoxanthine and 0.1 mM for 
hemin. Assays were performed as described in Example III, infra . Data are the mean of duplicate 
determinations. 

FIGURE 14 shows the effect of endotoxin-stimulated macrophage mediator on the growth and differenti- 

5 ation of Friend cells growing at a constant rate. 

As stated hereinabove , we have discovered an agent which we identify herein as a mediator substance, 
that is produced by mammalian cells in response to stimulation by materials we refer to herein as stimulator 
materials, that characteristically accompany an invasive stimulus, such as bacteria, virus, some tumors, 
protozoa and other toxins such as endotoxemia. We have observed that the mediator substances cause the 

10 metabolism of certain of the cells of the mammal to switch from an anabolic state to a catabolic state. In 
particular, the mediator substances appear to suppress the activity of anabolic enzymes, such as lipoprotein 
lipase (LPL), and the other enzymes and inducing agents listed earlier herein. It is theorized that these 
mediator substances are part of a communication system in mammals, between the immune system and 
the energy storage tissues of the body. Thus, in response to various invasive stimuli in mammals, such as 

15 those listed before, it is theorized that the mediator substances are produced and exert an effect on energy 
storage tissue such as adipose tissue, muscle, the liver, and the like, of the impending need for energy to 
combat the invasion. More particularly, the mediator substances nay cause these storage tissues to switch 
from an anabolic to a catabolic state, to facilitate the supply of such energy. If the invasion is of short 
duration, the mammal can quickly recover and replenish its energy stores; however, if the invasion is of 

20 chronic nature, complete energy depletion, cachexia and death can result. 

During the initial work wherein the foregoing observations were made, the method for preparing the 
mediator was developed, and an illustrative preparation is set forth initially in Example I, in paragraph D, 
wherein peritoneal exudate cells were appropriately cultured and thereafter incubated in the presence of the 
known stimulator material endotoxin. After incubation, the macrophage cells are induced to produce the 

25 mediator substance. In one aspect, such inducement can occur over an extended incubation, however, may 
vary, and the invention is not limited to a specific time period. 

Thereafter, the mediator substance may be recovered from the cell culture and stored for later use in 
one or more of the ways disclosed herein. Recovery may be effected by one of numerous well known 
techniques, including centrifugation and precipitation. For example, the culture described in paragraph D of 

30 Example I, was centrifuged and the supernatant thereafter drawn off. Alternately, the mediator may be 
precipitated either with a 40-60% solution of ammonium sulfate or may be obtained by adsorption onto 
DEAE cellulose or like exchange resins. The choice of the particular method for recovery of the mediator 
substance is within the skill of the art. 

As mentioned earlier, the mediator substance or substances can be used to produce antibodies to 

35 themselves in rabbits, goats, sheep, chickens or other mammals, by a variety of known techniques, 
including the hybridoma technique utilizing, for example, fused mouse spleen lymphocytes and myeloma 
cells. The antibody can be isolated by standard techniques and utilized as a test for the presence of 
mediator substances in the suspected mammalian hosts. 

Further, the antibody or antibodies can be utilized in another species as though they were antigens, to 

40 raise further antibodies. Both types of antibodies can be used to determine the presence of mediator 
substance activity in the mammalian body, particularly in human serum, so as to determine the presence of 
invasive stimuli such as bacterial, viral, or protozoan infection, or the presence of certain tumors, and to 
follow the course of the disease. For the purposes of the following explanation, the antibody or antibodies to 
mediator activity, will be referred to as Abi the antibody or antibodies raised in another species will be 

45 identified as Ab2. 

The presence of mediator substance activity(ies) in the serum of patients suspected of harboring toxic 
levels thereof can be ascertained by the usual immunological procedures applicable to such determinations. 
A number of useful procedures are known. Three such procedures which are especially useful utilize either 
mediator labeled with a detectable label, antibody Abi labeled with a detectable label, or antibody Ate 
50 labeled with a detectable label. The procedures bay be summarized by the following equations wherein the 
asterisk indicates that the particle is labeled, and "Med" stands for mediator activity: 

A. Med* + Abi = Med*Abi 

55 B. Med + Abi*= MedAbr 

C. Med + Abi + Ab* 2 = Med AbiAb 2 * 
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The procedures and their application are all familiar to those skilled in the art and accordingly may be 
utilized interchangeably within the scope of the present invention. The "competitive" procedure, Procedure 
A, is described in U.S. Patents No. 3,654,090 and 3,850,752. Procedure C, the "sandwich" procedure, is 
described in U.S. Patents No. RE 31,006 and 4,016,043. Still other procedures are known such as the 

5 "double antibody", or "DASP" procedure. 

In each instance the mediator substance forms a complex with one or more antibody(ies) and that one 
member of the complex is labeled with a detectable label. The fact that a complex has formed and, if 
desired, the amount thereof, can be determined by known methods applicable to the detection of labels. 
It will be seen from the above, that a characteristic property of Ac? is that it will react with Abi . This is 

10 because Abi raised in one mammalian species has been used in another species as an antigen to raise the 
antibody Ab2. For example, Ab 2 may be raised in goats using Abi as an antigen. Ab2 therefore would be an 
anti-rabbit antibody raised in goats. For purposes of this description and claims, Abi will be referred to as a 
mediator activity antibody and Ab 2 will be referred to as an antibody reactive with a mediator activity 
antibody or, in the alternative, an "anti-antibody". 

;5 The labels most commonly employed for these studies are radioactive elements, enzymes, chemicals 
with fluoresce when exposed to ultraviolet light, and others. 

A number of fluorescent materials are known and can be utilized as labels. These include, for example 
fluorescein, rhodamine and auramine. A preferred detecting material is anti-rabbit antibody prepared in 
goats and conjugated with fluorescein through an isothiocyanate. 

20 The mediator composition(s) can also be labeled with a radioactive element or with an enzyme. The 
radioactive label can be detected by any of the currently available counting procedures. The preferred 
isotope U C, l31 l, 3 H, 125 1 and 35 S. The enzyme label can be detected by any of the presently utilized 
colorimetric, spectrophotometric, fluorospectrophotometric or gasometric techniques. The enzyme is con- 
jugated to the selected particle by reaction with bridging molecules such as carbodiimides, diisocyanates, 

25 glutaraldehyde and the like. Many enzymes which can be used in these procedures are known and can be 
utilized. The preferred are peroxidase, /9-glucuronidase, /3-D-glucosidase, 0-D-galactosidase, urease, glu- 
cose oxidase plus peroxidase, galactose oxidase plus peroxidase and acid phosphatase. U.S. Patents No. 
3,654,090; 3,850,752; 4,016,043; are referred to by way of example for their disclosure of alternate labeling 
material, and materials. 

30 High levels of mediator activity in the mammalian body may be toxic to the mammal and cause 
irreversible shock. The antibody(ies) specific to a mediator is useful to treat hosts suffering from this 
metabolic derangement. The patient can be treated, for example, parenteral^, with a shock-reducing, 
effective dose of the antibody to neutralize at least a portion of the mediator. The dose will, of course, vary 
irTaccordance with the factors well known and understood by the physician or verterinarian such as age, 
35 weight, general health of the patient and the concentration of the mediator. 

According to the present invention, antibodies specific to the aforementioned mediator(s) may be 
administered in pharmaceutical compositions in response to shock produced by viruses, bacteria, protozoa, 
etc. These pharmaceutical compositions comprise: 

(a) a pharmaceutical^ effective amount of the antibody together with 
40 (b) a pharmaceutical^ acceptable carrier. With the aid of suitable liquids, the antibodies may be used in 
injection preparations in the form of solutions. These compositions may then be administered to a human 
in the above manner in shock-reducing amounts to dissipate, if not overcome, the effects of the 
invasion/shock. 

As an adjunct to the development of antibodies and their use in the techniques described above, the 
45 present invention extends to pharmaceutical compositions for the treatment of various conditions, such as 
shock, etc., that are found to exist as a result of undesirably high mediator substance activity in the 
mammalian host. In such instance, the treatment may include the detection of the presence and activity of 
the particular mediator substance, and the subsequent administration of the appropriate antibody or 
antibodies to the host, in amounts effective to neutralize the undesired mediator substance activity, 
so The following examples relate to the isolation of the mediator substance, and the observation of their 
activity, as related to certain anabolic enzymes, etc. A review of the following should lend greater 
appreciation to the origins and potentials of the present invention. Naturally, however, the specific materials 
and techniques may vary, as explained earlier, so that the following is illustrative, but not restrictive of the 
present invention. 

55 
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EXAMPLE I 

Isolation of Mediator Activity Compositions 

5 A. Mice used in Testing : Male C3H/HeN endotoxin sensitive mice (7-10 wk: 18-25 g) were obtained from 
Charles River Breeding Laboratory (Wilmington, Massachusetts). Male C3H/HeJ, endotoxin-resistant mice 
(7-10 wk: 18-25 g) were obtained from The Jackson Laboratory (Bar Harbor, Maine). Mice were fed ad 
libitum on Rodent Laboratory Chow (Ralston Purina Co., St. Louis, Missouri) until they were utilized. The 
chow diet was removed 24 hours prior to each experiment and replaced with a solution of 25% sucrose 

w in water. The animals, once injected, were only allowed access to water. Three to 10 C3H/HeN or 
C3H/HeJ mice were employed in each experimental group. 

In conducting the various experiments, each mouse was injected intraperitoneally with one of the 
following: (i) 0.04 to 100 HQ of endotoxin; (ii) 0.5 ml of serum obtained from C3H/HeN mice treated with 
endotoxin or saline; (iii) 1 ml of medium from cultures of peritoneal exudate cells of mice incubated in 

75 the presence or absence of endotoxin. Animals were sacrificed by decapitation. 

B. Assay for Serum Triglyceride Concentration and Tissue Lipoprotein Lipase Activity : The triglyceride 
concentration was measured with an enzymatic assay (Triglyceride Test Set No. 961, Hycel Inc., 
Houston, Texas). Lipoprotein lipase activity was assayed by the methods of Pykalisto, et al„ PROC. 
SOC. EXP. BIOL. MED., 148 at 297 (1975); and Taskinen, et al. DIABETOLOGIA 17 at 351 (1979), both 

20 incorporated herein, with some modifications. Epididymal fat pads were excised immediately after the 
decapitation of each mouse, The tissues were rinsed in sterile Dulbecco's Modified Eagle medium 
(DME) (Gibco, Grand Island, New York) containing 2% bovine serum albumin (fraction V, Reheis 
Chemical Company, Phoenix, Arizona) and blotted on sterile filter paper. The tissues were minced with 
scissors, put into pre-weighed sterile polypropylene culture tubes (17 x 100 mm, Falcon Division of 

25 Becton, Dickinson and Company, Cockeysville, Maryland) containing 1 ml of DME medium supplemen- 
ted with 2% bovine serum albumin, and 2 U of heparin to release LPL (Lip-Hepin, Riker Laboratories, 
Inc., Northridge, California). Tubes with the tissues were sealed under 5% C0 2 , balance air and 
incubated at room temperature with continuous gentle shaking. Tissue weight was determined by the 
difference of the weights of the tube before and after the addition of the tissue. Approximately 100-300 

30 mg of tissue was removed and the activity of lipoprotein lipase released from the tissue was determined. 

The enzyme assay was carried out by the method of Nilsson-Ehle and Shotz, J. LIPID. RES. V7 at 
536 (1976), incorporated herein, with minor modifications. The samples were incubated at 37 'C for 90 
minutes of incubation. Each sample was assayed in duplicate. One milliunit of the enzyme activity was 
defined as one nanomole of free acid released per minute.The enzyme activity released per gram of wet 

35 tissue was compared between experimental groups and control groups of each study since there was 
considerable variation of LPL activity day to day. In order to compare the data between experiments, the 
data was expressed as percent of the average activity of the control group. The range observed in 
C3H/HeN mice was from 32 to 59 mU/g for adipose tissue. Values of 31 to 172 mU/g for adipose tissue 
were observed in C3H/HeJ mice. 

40 C. Collection of Serum from Endotoxin Treated Mice : Blood was obtained under sterile conditions from 
the axillary pit of C3H/HeN mice 2 hours after i.p. injection of endotoxin (either 2 or 100 ug/mouse) in 0.1 
ml of saline or saline alone. Serum was prepared within one hour after bleeding and either used 
immediately or kept at -80 *C until use. 

D. Preparation of Endotoxin Treated Peritoneal Exudative Cells : Peritoneal exudate cells were obtained 
45 by peritoneal lavage with pyrogen-free saline (Abbott Laboratories, North Chicago, Illinois) from C3H/HeN 
mice (25-33 g). These mice were injected i.p. 6 days prior to lavage with 3 ml of sterile Brewer's 
thioglycollate medium (Difco Laboratories, Detroit, Michigan) to increase cell production. The peritoneal 
exudate cells obtained by this procedure consist of approximately 60% macrophages, 20% small 
lymphocytes, 15% large lymphocytes, and 5% eosinophils. 
50 The exudate cells (2 x 10 6 cells/well) were incubated in serum-free RPMI-1640 medium (Gibco, 

Grand Island, New York) in culture plates containing 4.5 cm 2 wells at 37 s C in 5% C0 2 . After 3 hours, the 
cultures were washed three times with the medium to remove nonadherent cells. The cells which 
adhered to the dish were mainly macrophages. In the various testing procedures, the cells were 
incubated in serum-free RPMI-1640 medium in the presence or absence of endotoxin(10 ug/ml). The 
55 culture medium was removed at 26 hours incubation and centrifuged at 1000 g for 5 minutes at 4 # C. 
The supernatant was used for testing immediately or kept at -80 'C until required for testing. No 
difference in activity was noted after storage for one month under these conditions. 
The various studies and isolation procedures will now be described. 
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E. Mediator Activity Produced in Mice : The LPL activity from adipose tissue and the serum triglyceride 
concentration of endotoxin-sensitive mice which had been injected with either saline (controls) or 100 ng 
of endotoxin 16 hours before sacrifice was observed. This amount of endotoxin corresponds in this strain 
of mice to a dose in which half the animals die within three days after injection. !t was observed that the 

5 LPL activity of adipose tissue in the endotoxin-treated animals was depressed to 4.5% of the control 
values while the triglyceride concentration in the serum of the endotoxin treated animals was elevated 
2.6 times that of control animals. 

The fact that the lowering of LPL activity is to be attributed to mediator activity produced as a result 
of stimulation by endotoxin and not to the endotoxin itself is supported by the results obtained when the 

10 serum from endotoxin-sensitive mice which had been treated with 100 tig of endotoxin 2 hours prior to 
bleeding was injected into another group of endotoxin-sensitive mice. For this test, the control group was 
injected with serum obtained from another group of endotoxin-sensitive mice which had been injected 
with pyrogen-free saline. LPL activity in epididymal fat pads was measured 16 hours later. 

As further illustrated in FIGURE 1A, the serum from endotoxin-treated mice markedly suppressed 

15 LPL activity in these animals compared to the activity in the control group of animals. Since greater than 
90% of endotoxin is known to be cleared from circulation in 15 minutes, it is clear that the observed 
effect on LPL activity is not due to a direct effect on any remaining endotoxin present in the serum 2 
hours after injection. It must be caused by a humoral factor or mediator produced as a result of the 
endotoxin injection. 

20 To further exclude direct endotoxin effects, serum obtained from the sensitive C3H/HeN strain of 

mice which had been injected 2 hours previously with a smaller amount (2 ug) of endotoxin was injected 

into endotoxin-resistant C3H/HeJ mice. 

The LPL activity of adipose tissue was measured 16 hours after the injection of minimize the 

possibility of direct endotoxin effect and revealed a 55-percent decrease of LPL activity as illustrated in 
25 FIGURE IB. Since resistant animals do not respond to this small amount of endotoxin, this observation 

again establishes that a humoral mediator is involved to which the resistant mice are capable of 

responding. 

F. Mediator Activity Produced in Mice Peritoneal Exudate Cells : Experiments were undertaken to show 
that exudate cells could be stimulated to produce the mediator by which endotoxin supppresses the LPL 

30 activity of adipose tissue. Exudate cells were obtained from endotoxin-sensitive (C3H/HeN) mice by 
peritoneal lavage. These cells were incubated in vitro in the presence of 10 ug/ml or absence of 
endotoxin. One ml of the media from 'these cell cultures was injected into the endotoxin-resistant strain of 
C3H/HeJ mice. As displayed in FIGURE 2, the average LPL activity in adipose tissue of animals injected 
with medium from the exudate cells incubated with endotoxin was 32% of that of mice which received 

35 either medium from cell cultures without added endotoxin or medium containing endotoxin but without 
cells. The difference in enzyme activity between animals treated with medium from endotoxin treated 
cells cultures and those animals treated with saline alone was much greater than the other controls, 
suggesting that a small amount of mediator was released by exudate cells in the absence of endotoxin 
and that the small amount of endotoxin in the medium without cells was enough to partially lower LPL 

40 activity. 

From the above, it is clear the endotoxin administration markedly suppresses adipose tissue LPL in 
genetic strains of mice which are sensitive to endotoxin shock and death. This action is mediated by a 
humoral factor or factors which can suppress adipose tissue LPL in mice not sensitive to endotoxin 
shock, as well as in mice which are sensitive. Peritoneal exudate cells sensitive to endotoxin are also 
45 capable of producing this humoral mediator. 

G. Isolation of Mediator Activity Compositions from Mouse Peritoneal Exudate Cells : Culture medium is 
collected from mouse peritoneal exudate cells cultured in RPMI-1640 growth medium exposed to 10 
Ug/ml of endotoxin for 24 to 36 hours and centrifuged at 500 rpm for 10 minutes at 4 # C. The 
supernatant is subjected to ultrafiltration through an Amicon PM-10 membrane with a 1 0,000-Dalton cut- 

60 off. The volume of the retentate Is concentrated by filtration to approximately 7 ml, placed on a 
Sephacryl 300 column (1.695 cm) and eluted with phosphate-buffered saline (PBS) (pH 7.4) at 4 ml/hr 
and 4*C. The volume of each collected fraction was 3.6 ml. The fractions were analyzed for LPL activity. 
Fractions eluting at 108 at 115 ml and 133 to 140 ml were found to be active in the LPL assay. The 
molecular weights of the mediator active compositions in these fractions are about 300,000 and 70,000 

55 Daltons, respectively. 

The lyophylized filtrate from the ultrafiltration is dissolved in a minimal amount of distilled water, 
chromatographed on a Sephadex G 50 column (1.6 x 95 cm), and eluted with PBS (pH 7.4) at a flow rate 
of 6 ml/hr. Fractions of 3 ml were collected and analyzed for LPL activity. The activity was located in 
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fractions eluting at 170 to 179 ml which corresponds to a molecular weight to about 400 to 1,000 
Daltons. 

The approximate molecular weights were determined in accordance with standard practice by 
comparison with proteins of known molecular weight. The standards employed were ferritin, molecular 
5 weight - 440,000 Daltons; bovine serum albumin, molecular weight - 68,000; carbonic anhydrase, 
molecular weight - 30,000; and ribonuclease, molecular weight - 17,000; all in Daltons. As is known to 
those skilled in the art, molecular weights determined by this procedure are accurate to about 20%. 

Mediator activity compositions can also be isolated from mouse peritoneal exudate cells by vacuum 
dialysis using a Millex membrane (Millipore Corporation, Bedford, Massachusetts) according to the 
to following procedure. 

Vacuum dialysis was carried out in dialysis tubing with molecular weight cut-offs at 13,000-14,000 
Daltons. Samples of conditioned medium obtained from endotoxin-treated exudate cell cultures were 
placed under vacuum for 6 hours at 4* C with a 40-percent reduction in volume. Aliquots from inside and 
outside the bag were assayed for mediator activity. 
75 It was found that all of the activity was retained during vacuum dialysis with membranes having a 

12,000-Dalton pore cut-off.. The mediator composition isolated by this procedure, therefore, has a 
molecular weight greater than 12,000 Daltons. This composition contains the two higher molecular weight 
compositions previously described. The reason that the lowest molecular weight composition is not 
obtained is not clear. Possibly because it is absorbed in the Millex membrane or because the procedure 
20 with the Amicon filter is more rapid. 

The stability of the various mediator compositions to heat was assessed by heating at 100" C for 15 
minutes. The inhibitory effect of the mediators on the lipoprotein lipase was completely abolished by this 
treatment. 

To determine whether the mediators are intracellular constituents of nontreated cells, exudate cells 
25 were sonicated and the extract was assayed for mediator activity. These extracts had no measurable 

mediator. The mediators, therefore, are not a normal intracellular substance of exudate cells, but are 

synthesized or processed in these cells following stimulation by endotoxin. 

The fact that the mediator activity compositions are in the tissue culture medium of tissue cultures of 

peritoneal exudate cells make it clear that they are water-soluble. 
30 The mediators, therefore, are capable of reducing LPL activity in the mammalian body, and can be 

isolated by standard procedures such as chromatography, dialysis and gel electrophoresis from the 

serum of endotoxin-treated animals or from a cell culture of peritoneal exudate cells incubated with 

endotoxin. 

H. Studies of 3T3-L1 Preadipocytes : The properties of the mediator compositions were further 
35 investigated using the well defined 3T3-L1 "preadipocyte" model system, by the inventors herein and 

co-workers, P. Pekala and M.D. Lane. 3T3-L1 preadipocytes originally cloned from mouse embryo 
fibroblasts, differentiate in monolayer culture in cells having the biochemical and morphological char- 
acteristics of adipocytes. During adipocyte conversion, 3T3-L1 cells exhibit a coordinate rise fn the 
enzyme of de novo fatty acid synthesis and triacylglycerol synthesis. Similarly, the activity of lipoprotein 

40 lipase, another key enzyme of lipid metabolism, rises 80-180 fold during adipocytes conversion. The 
activity of the enzyme is enhanced by the presence of insulin in the medium and appears to be similar 
to the lipoprotein lipase of adipose tissue. 

Utilizing cells of the 3T3-L1 preadipocyte cell line, it was found that addition of the mediator 
compositions, derived from mouse peritoneal exudate cells exposed to endotoxin as described above, 

45 suppresses the activity of lipoprotein lipase. 

The endotoxin used in the 3T3-L1 cell culture study was obtained as described above. Cell culture 
media and fetal calf serum were obtained from Gibco Laboratories (Long Island, New York). 3-isobutyM- 
methylxanthine was from Aldrich Chemical (Milwaukee. Wisconsin), dexamethasone from Sigma Chemi- 
cal Company (St. Louis, Missouri), and insulin from Eli Lilly Corporation (Arlington Heights, Illinois). 

so Triolein was from NuCheck Prep, Inc. (Elysian, Minnesota). Crystaline bovine serum albumin was from 
Calbiochem-Behring Corporation (LaJolla, California). 

I, 3T3-L1 Ceil Culture : 3T3-L1 preadipocytes were cultured as previously described [MacKall, et al., 
J.BIOLCHEM. 251 at 6462 (1976), and A.K. Student, et al., J. BIOL. CHEM., 255 at 4745-4750 (1980)] in 
Dulbecco's modified Eagle's medium (DME medium) containing 10% fetal calf serum. Differentiation 

55 leading to the adipocyte phenotype was induced by the Student, et al., modification of the method of 
Rubin, et al., [J. BIOL. CHEM. 253 at 7570-7578 (1978)]. Two days after confluence, the medium was 
supplemented with 0.5 mM isobutyl-methylxanthine, 1 uM dexamethasone and 10 ug of insulin per ml. 
Forty-eight hours later, the medium containing isobutyl-methylxanthine, dexamethasone, and insulin was 



11 



EP0 101 681 B1 



withdrawn and replaced with medium containing isobutyl-methylxanthine, dexamethasone, and insulin 
was withdrawn and replaced with medium containing insulin at a reduced concentration of 50 ng per ml. 
J. Effect of Mediator Compositions on 3T3-L1 Cells : One hour after the culture medium was replaced 
with medium containing the reduced concentration of insulin, conditioned media from cultured exudate 
5 cells with or without added endotoxin were added to 3T3-L1 cell cultures. Incubation of the cells with the 
conditioned medium was carried out for up to 20 hours. At indicated times, the amount of lipoprotein 
lipase activity was measured in three compartments: (1) the activity of the medium; (2) the activity 
released from the cells following incubation with heparin (this activity represents the enzyme associated 
with the outer surface of the cell membrane); and (3) intracellular activity. 
w Following the withdrawal of the medium, the dishes were rinsed once with fresh medium and the 
lipoprotein lipase associated with the cell membrane was released by incubation for one hour in DME 
medium supplemented with heparin (10 U/ml) and insulin (50 ng/ml). After removing this medium, the 
dishes were rinsed with PBS and the cells were scraped into 1 ml of 50 mM, NH 3 /NH*CI buffer, pH 8.1 
containing heparin 3U/ml. The cell suspension was sonicated (on ice) for 15 seconds and centrifuged at 500 
75 x g for 5 minutes. The supernatant was assayed for lipoprotein lipase. 

Lipoprotein lipase assays were performed within 30 minutes after the preparation of each sample in 
duplicate by the method of Nilsson-Ehle and Shotz [J.LIPID. RES. 17 at 536-541 (1976)] with minor 
modifications. Briefly, 75 ul of enzyme was mixed with 25 ul of substrate containing 22.7 mM[3H]-triolein 
(1.4 uCi per mole), 2,5 per ml of lecithin, 40 mg per ml bovine serum albumin, 33% (VA/) human serum and 
20 33% (VA/) glycerol in 0.27 M Tris-HCI, pH 8.1, and incubated at 37 *C for 90 minutes. One milliunit of 
enzyme activity was defined as the release of one nanomole of fatty acid per minute. The lipase activity in 
all three compartment was inhibited >90% by addition of 1 M NaCI and >80% by omission serum which is 
the source of apolipoprotein C-ll needed for enzymatic activity. 

To test the effect of the mediator on the lipoprotein lipase activity of 3T3-L1 cells, the conditioned 
25 medium obtained from mouse peritoneal exudate cells cultured in the presence or absence of endotoxin, 
was added to 3T3-L1 cells in monolayer culture. After a 20-hour incubation of 37 -C, lipoprotein lipase 
activity was assessed in three compartments: (1) the culture medium; (2) the cell surface (heparin- 
releasable lipase activity) and; (3) the intracellular fraction. 

As shown in FIGURES 3, Cols, A & C, the addition of media containing mediator substance from 
30 endotoxin-stimulated exudate cells, markedly suppressed the lipoprotein lipase activity in all three compart- 
ments. The enzyme activities in the medium, on the cell surface (heparin releaseable), and in the 
intracellular compartment were 0.1%, 6%, and 18%, respectively, of that of the control ceils incubated with 
the same amount of fresh RPMI-1640 medium. No difference in morphology or extent of adipocyte 
conversion was detected between cells in the experimental and control -groups. At the beginning of the 
35 study, approximately 20% of the cells exhibited triglyceride accumulation in the cytoplasm; 20 hours later, 
approximately 50% of both the experimental and control cells have accumulated triglyceride. 

The medium from the culture of exudate cells not treated with endotoxin had little effect on the 
lipoprotein lipase activity of 3T3-L1 cells. While the medium from untreated exudate cells elicited some 
inhibition in the study shown in FIGURE 3, Col. B in other similar studies, medium prepared identically had 
40 no inhibitory effect. Endotoxin itself also had a negligible inhibitory effect on lipoprotein lipase activity when 
the amount added was equivalent to that which might remain in the conditioned medium from endotoxin- 
treated exudate cells; a 19%, 9%, and 0% decrease was observed on medium, heparin-releasable and 
intracellular compartments, respectively. The decrease was greater (45% in medium, 17% in heparin- 
releasable, and 11%, in the cells) when larger amounts (4.5 times) of endotoxin was employed, as shown in 
45 FIGURE 3, Column D. 

A possible explanation for the decreased activity of lipoprotein lipase described above is a direct 
inhibitory effect of mediators on the enzyme. This was examined by incubating medium from 3T3-L1 cell 
cultures which contained lipoprotein lipase with conditioned medium from cultures of endotoxin-treated 
exudate cells. It was found that the enzyme activity was not inhibited by the mediator compositions (103% 
50 of the control) at the time of mixing, and the rate of decay of enzyme activity was the same in the 
experimental group and the control group. Endotoxin also had no effect on the activity of lipoprotein lipase. 
The results imply that the mediator compositions depress lipoprotein lipase activity in 3T3-L1 cells by 
inhibiting the intracellular synthesis or processing of the enzyme. 

The relationship between the amount of mediator compositions and lipoprotein lipase activity of 3T3-L1 
55 cells was examined by incubating the cells with increasing amounts of the conditioned medium from 
endotoxin-treated exudate cells for 20 hours at 37 *C, Ten ul of conditioned media added to 1.5 ml of 
culture media was sufficient to cause a substantial decrease in lipoprotein lipase activity, i.e., 57% decrease 
in the medium, 40% decrease in the heparin-releasable compartment, and 8% decrease in the cells. 
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Enzyme activity was further depressed by increasing the amount of mediator containing medium. When 250 
Ul were added, a decrease of greater than 95% was observed in all three compartments. The amount of 
mediator present in conditioned medium varied somewhat from preparation to preparation. 

The rate at which lipoprotein lipase activity declines after the addition of the mediators was also 

5 investigated. Conditioned medium containing mediators was added at selected intervals, and lipoprotein 
lipase activity was measured. A reduction of lipase activity was apparent as early as 30 minutes after 
addition to 3T3-L1 cells. Approximately half of the intracellular enzyme activity was lost after 2.5 hours. 
After 5 hours of incubation with a mediator, a maximal effect was observed. The amount of enzyme activity 
. in the medium and that on the cell surface were also observed to decrease with a similar time course (data 

10 not shown). 

The rapid decrease in lipoprotein lipase activity might reflect a competition with insulin since removal of 
insulin has been shown to lead to a rapid decline in lipoprotein lipase activity in 3T3-L1 cells. However, an 
attempt to reverse the suppressive effect of the mediator by increasing the concentration of insulin in the 
medium was not successful. For this study, the effect of incubating 3T3-L1 cells with media containing 
75 insulin at various concentrations (50 ng/ml to 50 ixg/ml) and mediator was assessed for lipoprotein lipase 
activity. It was found that the inhibitory effect of the mediator on enzyme activity was not changed with 
increasing insulin concentrations. Even at an insulin concentration 1,000 greater (50 ng/ml) than that of 
standard conditions (50 ng/ml), the inhibition was not reversed. 

20 EXAMPLE II 

Reasoning that other anabolic activities of the 3T3-L1 cells might be inhibited by the mediator, we 
studied two key enzymes: (1) acetyl CoA carboxylase; and (2) fatty acid synthetase; for de novo fatty acid 
biosynthesis. The following example based upon a manuscript in preparation by the inventors herein and 
25 coworkers, P. Pekala, M.D. Lane and C.W. Angus, presents evidence that the synthesis of these enzymes 
are also inhibited by the addition of the macrophage mediator. The results implicate a larger role for the 
mediator(s) and point to the presence of a communication system between immune cells and energy 
storage ceils of mammals. Presumably, during invasion the immune cells can function as an endocrine 
system and selectively mobilize energy supplies to combat the invasion. 
30 A. Materials : Endotoxin (lipopolysaccharide) from E. coli 0127 : B8 isolated by the method of Westphal, 
described supra, was purchased from Difco Laboratories (Detroit, Michigan). Cell culture media and fetal 
calf serum were obtained from Gibco Laboratories (Grand Island, New York). 3-isobutyM-methylxanthine 
was from Aldrich Chemical (Milwaukee, Wisconsin); dexamethasone, from Sigma Chemical Company (St. 
Louis, Missouri); and insulin from Eli Lilly (Indianapolis, Indiana). IgG-SORB was from the Enzyme 
35 Center, Inc., (Boston, Massachusetts). L- 35 SjMethionine (800-1440 Ci/mmol) was from Amersham. 
En 3 Hance was obtained from NEN, (Boston, Massachusetts). Antiserum to fatty acid synthetase was 
kindly provided by Dr. Fasal Ashmad of the Papanicolau Cancer Research Institute, Miami, Florida. 

B. 3T3-L1 Ceil Culture : 3T3-L1 preadipocytes were cultured as previously described, [MacKall, et al., J. 
BIOL. CHEM. 251 at 6462 (1976)] in Dulbecco's modified Eagle's medium (DME medium) containing 

40 10% fetal calf serum. Differentiation leading to the adipocyte phenotype was induced by the Student et 
al., modification (A.K. Student, et al., J. BIOL.CHEM. 255 at 4745-4750 (1980)) of the method of Rubin, et 
al., J. BIOL. CHEM. 253 at 7570 (1978). Two days after confluence, the media was supplemented with 
0.5 mM isobutyl-methylxanthine, 1 uM dexamethasone and 10 ug of insulin per ml. Forty-eight hours 
later, the medium containing isobutyl-methylxanthine, dexamethasone, and insulin was withdrawn and 

45 replaced with medium containing insulin at a reduced concentration of 50 ng per ml. 

C. Preparation of Peritoneal Exudative Cells and Mediator Substances: Peritoneal exudate cells were 
obtained by peritoneal lavage from C3H/HeN mice (25-33 g; Charles River Breeding Laboratories, 
Wilmington, Massachusetts) which had been injected intraperitoneal^ with sterile Brewer's thioglycollate 
medium (Difco Laboratories, Detroit, Michigan; 3 ml per mouse) 6 days prior to harvest. The exudate 

so cells obtained using this procedure are primarily macrophages with some contaminating lymphocytes. 

The cells (4 x 10 s cells per cm 2d ) were incubated in serum-free RPMI-1640 medium for 3 hours after 
which nonadherent cells were removed by washing 3 times with medium. Cells adhering to the dish were 
primarily macrophages. These cells were further incubated in serum-free RPMI-1640 medium in the 
presence or absence of 10 ug per ml of endotoxin. After 24 hours, the culture medium was removed and 

55 centrifuged at 1,000 x g for 5 minutes at 4*C. The supernatant of conditioned medium obtained from 
cells exposed to endotoxin was assayed and found to contain the mediator substance that lowers LPL in 
3T3-L1 cells. No difference in activity was noted after storage of the conditioned medium for one month 
at-80'C. 



13 



EP 0 101 681 B1 



D. Effect of Mediator on 3T3-L1 Cells : One hour after the culture medium was replaced with medium 
containing the reduced concentration of insulin, conditioned media from cultured exudate cells with or 
without added endotoxin were added to 3T3-L1 cell cultures. Incubation of the cells with the conditioned 
medium was carried out for up to 20 hours. 

6 E. Labeling of Cellular Proteins : A 6-cm plate containing induced 3T3-L1 cells was washed twice with 5 
ml of methionine-free medium and incubated for 1 hour with 2 ml of the same medium containing 0.5 
mCi of L-p 5 S]-methionine during which period the rate of [^SJ-methionine incorporation into cellular 
protein was linear. The medium was removed, the cell monolayer washed twice with phosphate-buffered 
saline, ph 7.4, and the soluble cytosollc proteins released by the digitonin method of MacKali, et al, 

10 supra . The remainder of the cell monolayer containing the membranous fraction was then scraped into 
2.0 ml of 100 mM HEPES buffer, pH 7.5, containing 0.5% of the nonionic detergent NP-40 and 1mM 
phenylmethylsulfonylfluoride. After trituration in a Pasteur pipet, the suspension was centrifuged at 
10,000 x g for 10 minutes at 4*C and the supernatant saved. 

[ 35 S>methionine incorporation into acid insoluble material was determined by adding 20 ul of 

75 digitonin or NP-40 released material to 0.5 ml of ice cold 20% TCA with 25 til of 0.5% bovine serum 
albumin added as carrier. After sitting at 4*C for 1 hour, the mixture was centrifuged at 2,000 x g for 5 
minutes. The pellet was incubated in 0.5 ml of 1M NhUOH at 37 'C for 30 minutes. The protein was 
reciprecipitated on addition of 5.0 ml of ice cold 10% TCA and filtered on Whatman GF/C filters. The 
filters were extracted with diethyl ether and the amount of radiolabel determined. 

20 F. Immunoadsorption Electrophoresis : Aliquots of the soluble [ 35 S]-methionine-labeied proteins from the 
soluble (digitonin released) fraction of the cell monolayer were made 1 mM in PMSF and 0.5% in NP-40 
detergent and then added to 5 ul of either antisera specific for acetyl CoA carboxylase, or fatty acid 
synthetase. After 2 hours at 25*C, 100 u\ of 10% IgG-SORB were added and the labeled enzyme 
isolated from the mixture by the method of Student, et al., supra . Polyacrylamide-SDS gels were run 

25 according to the method of Laemmli, and prepared for fluorography by use of En 3 Hance according to the 
manufacturer's instructions. 

G. Results - Effect of Mediator on Acetyl CoA Carboxylase and Fatty Acid Synthetase : To examine the 
effect of the mediator substance on the activities of acetyl CoA carboxylase and fatty acid synthetase 
enzymes, 3T3-L1 cells were exposed to conditioned medium from mouse peritoneal exudate cells 

30 cultured in the presence of endotoxin. After incubation of the 3T3-L1 ceils with the mediator for 3,6 and 
20 hours, acetyl CoA carboxylase and fatty acid synthetase activities were determined on a digitonin 
released cytosoiic fraction of the cells (FIGURE 4). The activity of both enzymes decreased over the 20- 
hour period to approximately 25% of the initial values. 

-To determine if the loss in activity of the two enzymes was a result of a direct effect on protein 

35 synthesis, 3T3-L1 cells were incubated with conditioned medium from cultures of endotoxin-treated 
exudate cells for 3,6, and 20 hours. During the final hour of incubation, the cells were exposed to a pulse 
of 35 S-methionine. Following the pulse, 35 S-methionine labelled acetyl CoA carboxylase and fatty acid 
synthetase were isolated from the digitonin releasable cytosoiic fractions by immunoadsorption. Iden- 
tification was accomplished by SDS-polyacrylamide gel electrophoresis and fiuorography (FIGURES 5A 

40 and 6A). The decreased incorporation of 35 S-methionine into immunoadsorbable acetyl CoA carboxylase 
and fatty acid synthetase with respect to time following exposure to the mediator is readily observed. 
Densitometric scanning of the autoradiograms (FIGURES 5B and 6B) indicated that after 20 hours of 
exposure to the mediator, the amount of 35 S-methionine incorporated into fatty acid synthetase and 
acetyl CoA carboxylase were decreased by 80% and 95% respectively. These results are consistent with 

45 the concept that the mediator depresses the activity of acetyl CoA carboxylase and fatty acid- synthetase 
by interfering with the synthesis of the enzyme. 

H. Effect of Mediator on Protein Synthesis in General : The observed effect on acetyl CoA carboxylase 
and fatty acid synthetase could be explained by a general inhibition of protein synthesis by the mediator. 
To examine this possibility, the effect of mediator on amino acid incorporation into protein was 

50 investigated. 3T3-L1 cells were incubated for various periods of time with conditioned medium obtained 
from mouse peritoneal exudate cells cultured in the presence of endotoxin. 35 S-methionine incorporation 
into soluble and membrane associated protein was determined after 1 ,3, and 6 hours of exposure of the 
cells to the added factor. When 3T3-L1 cells were exposed to conditioned medium from mouse 
peritoneal exudate cells that were cultured in the absence of endotoxin, no effect on 35 S-methionine in 

55 incorporation into acid insoluble protein was observed. However, as seen in FIGURE 7, 35 S-methionine 
incorporation into TCA precipitable material in the soluble fraction (Digitonin releasable protein) increased 
approximately 10% in the first 3 hours with no further change observed, while a 50% decrease was 
observed for label incorporation into acid insoluble material in the membrane fraction (NP-40 sotubilized 
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protein). Analysis of 35 S-methionine labeled proteins following exposure to the mediator was accom- 
plished utilizing SDS-gei electrophoresis. The pattern of the autoradiogram of the soluble proteins 
obtained on digitonin treatment and those solublized by NP-40 of the 3T3-L1 cells are shown in 
FIGURES 8 and 9. Closer inspection of FIGURE 8 reveals the gradual disappearance with time following 

5 the addition of the mediator of a protein band with a molecular weight of 220,000 Daltons, while another 
band appears at approximately 18,000. In addition to these major changes, another new protein appears 
at approximately 80,000 while a second protein of 50,000 disappears. 

Analysis of the NP-40 solubilized proteins showed similar results (FIGURE 9). Protein bands of 
molecular weights of approximately 80,000 and 30,000 Daltons appeared while bands of approximately 

;o 220- and 50,000 disappeared. 

The loss of a protein band with molecular weight 220,000 in the digitonin releasable protein, is 
consistent with the loss of immunoadsorbable acetyl CoA carboxylase and fatty acid synthetase. The 
enzymes have similar molecular weights and under the conditions of this electrophoresis migrate with 
the same Rm. At present, it is not possible to identify the other protein bands with known enzymes or 

75 proteins. 

I. Analysis : The mediator appears to decrease enzymatic activity by suppressing the synthesis of the 
enzymes. The effect on protein synthesis appears to be quite specific as there are no gross perturba- 
tions of the protein patterns observed on the autoradiograms (FIGURES 8 and 9). In response to the 
mediator, the synthesis of several proteins is inhibited or induced. It was possible by immunoprecipita- 

20 tion to identify fatty acid synthetase and acetyl CoA carboxylase (M.W. 220,000) as two proteins whose 
synthesis is inhibited by the mediator. The identification of the other proteins that are modulated by the 
mediator is not possible at present, although lipoprotein lipase is a potential candidate for the 50,000- 
Dalton protein that disappears. The nature of proteins that are induced in response to the mediator and 
the mechanism for the modulation of specific protein synthesis are deserving of further improvement 

25 investigations. 

Whether the mediator responsible for regulating the synthesis of acetyl CoA carboxylase and fatty acid 
synthetase is the same as the mediator that suppresses the activity of lipoprotein lipase is not presently 
known. The relationship of these mediator(s) to the leukocyte factor that has been reported to metabolize 
amino acids from muscle to the liver is of considerable interest since this factor also imparts a catabolic 
30 state on the tissue. 

EXAMPLE ill 

In this series of investigations, also embodied in~an unpublished manuscript in preparation by the 
35 inventors herein, and coworker Shigeru Sassa, we sought to determine whether the macropage mediator(s) 
observed in Examples I and II exerted any effect upon red cell synthesis. We reasoned that, as anemia is 
commonly observed in mammals afflicted with chronic infections, and that as regeneration of the red cell 
mass constitutes a potential drain on energy and amino acids, the body in response to acute invasion may 
interrupt erythroid development in similar fashion and perhaps by the same mechanism observed with 
40 respect to the anabolic enzymes lipoprotein lipase, acetyl Coenzyme A carboxylase and fatty acid 
synthetase, that affect adipocytes. 

To evaluate this hypothesis, we examined the effects of endotoxin-induced factor(s) from mouse 
macrophages on the cellular proliferation and differentiation of a model erythroid progenitive cell - the 
Friend virus - transformed erythroleukemia cells (See Friend, C. et al and Marks, P.A. et al-. supra. ). 
45 In this model system, cells can be induced to differentiate and form hemoglobin in response to a 
number of inducers, such as dimethylsulfoxide, (Friend.C, et al supra. ), hexamethylenebisacetamide 
(Reuben, R.C. et al, PROC. NATL. ACAD. SCI., U.S.A., 73:862-866), butyric acid, (Leder, A. et al (1975) Cell 
5:319-322), and hypoxanthine (Gusella, J.F. (1976) Cell 8:263-269). This example presents evidence that a 
macrophage mediator(s) can inhibit the growth and differentiation of erythroid committed cells, but has less 
so effect on uncomitted stem cells and practically no effect on fully differentiated erythroid cells. 

A. Materials: Endotoxin (lipolysaccharide) from E. coli 0127: B8 isolated by the method of Westphal 
(described supra .), was purchased from Difco (Detroit, Michigan). A modified F12 medium was prepared 
in our laboratory (Sassa, S. et al., J. BIOL CHEM. 252:2428-2436 (1977)). Fetal bovine serum was 
purchased from GIBCO (Grand Island, N.Y.). Dimethylsulfoxide (Me 2 SO) was a product of Eastman 
55 Organic Chemicals (Rochester, N.Y.). Butyric acid and hypoxanthine were obtained from Sigma Chemi- 
cal Company (St. Louis, Missouri). Hexamethylenebisacetamide (HMBA) was kindly provided by Dr. R.C. 
Ruben, Merck Sharp & Dohme Research Laboratories (Rahway, N.J.). 
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B. Cell Culture : Murine Friend-virus transformed erythroleukemia ceils (clone DS-19) were cultivated in 
modified F12 medium supplemented with 10% heat inactivated fetal bovine serum as described 
previously (Sassa, S. Granick, J.L, Eisen, H. and Ostertag, W. (1978) in In vitro Aspects of Eryth- 
ropoiesis, ed. by Murphy, M.J. Jr. (Springer-Verlag, New York) pp. 268-270). 

5 C. Preparation of the Endotoxin-Stimulated Conditioned Medium From the Culture of Mouse Exudative 
Cells : Isolation of peritoneal exudate cells from NCS mice (25-33g from the Rockefeller University 
Breeding Colony) and preparation in vitro of an endotoxin-stimulated conditioned medium were carried 
out as described (in Example I, above). Briefly, peritoneal exudate cells were isolated from mice treated 
with sterile Brewer's thiogly col late medium obtained from Difco Laboratories (Detroit, Michigan), in an 

w amount of 3 ml per mouse, 6 days prior to harvest. The cells were incubated in serum-free RPMI-1640 
medium for 3 hours, after which non-adherent cells were rinsed off by washing three times with medium. 
Cells adhering to the dish were primarily macrophages (Kawakami et al, PROC. NATL. ACAD. SCI., USA 
79:912-916; Edelson, P.S. et al., J. EXP. MED., 142:1 150-1164 (1975)). 

These cells were further incubated in the serum-free medium in the presence of endotoxin (5 ug/ml) 

75 for 24 hours. After incubation, the culture medium was removed and centrifuged at 1000 x g for 5 
minutes at 4*C. The supernatant of the conditioned medium contained an endotoxin-induced mediator 
which decreased the activity of lipoprotein lipase in 3T3-L1 cells (as reported in Example I, above) and 
was used without further treatment. 

D. Induction of Erythroid Differentiation : Two types of incubation protocols were used to assess erythroid 
20 differentiation of Friend cells. In certain experiments illustrated in FIGURES 10-13, the cells (5 x 10 4 

cells/ml) were incubated at 37 *C, 5% C0 2 in humidified air for 18 hours. The inducing chemicals, e.g. 
Me2SO, HMBA, butyric acid, hypoxanthine or hemin were added with or without macrophage mediator(s) 
and cultures were incubated for 96 hours without changing the growth medium. In other experiments 
such as those with results illustrated in FIGURE 14, the cells (10 5 cells/ml) were incubated for 18 hours, 

25 then Me2SO and the macrophage mediator were added as above. The cultures were maintained at 2 x 
10 5 cells/ml by diluting the cell suspension daily with fresh medium containing the chemical inducer with 
or without the macrophage mediator. This procedure required more macrophage mediator than the first 
experimental procedure, but made it possible to examine the effect of mediator on rate of cell growth 
while cells were growing logarithmically at a constant rate (Chang, C.S. et al; J. BIOL CHEM. 257:3650- 

30 3654 (1982)). 

E. Determination of Heme Content and Assays on the Activities of Enzymes in the Heme Biosynthetic 
Pathway : The concentration of heme in cells was determined by a fluorometric assay of porphyrin 
derivatives after the removal of iron (Sassa, S., Granick, S.,Chang, C. and Kappas, A., In Erythropoisis, 
ed. by K. Nakao, J.W. Fisher and F. Takaku (University of Tokyo Press, Tokyo, Japan (1975) pp. 383- 

35 396). Cells containing hemoglobin were stained with benzidine and counted using a Cytograf model 
6300A (Sassa, S., Granick, J.L, Eisen, H., and Ostertag, W. t Supra .). Assays of aminolevulinic acid (ALA) 
dehydratase and porphobilinogen (PBG) deaminase were carried out by methods described previously 
(Sassa, S. Granick, J.H., Eisen, H. t and Ostertag, W., Supra .). 

F. Effects of the Macrophage Mediator on the Growth and Differentiation of Uninduced Friend Cells : 
40 Conditioned media from macrophage cultures incubated with or without endotoxin inhibited the growth of 

untreated Friend cells by approximately 35% (FIGURE 10, Part A.). When these cells were incubated 
simultaneously with 1.5% Me 2 SO, control conditioned medium which had not been exposed to endotoxin 
inhibited the cell growth by -42% while endotoxin-stimulated conditioned medium inhibited the growth of 
-60% (FIGURE 10, Part B). 

45 Heme content in these cells treated with endotoxin-stimulated or non-stimulated conditioned media 

was not appreciably different from that found in untreated cells, indicating that the conditioned medium 
by itself does not affect the erythroid differentiation of Friend cells (FIGURE 10, Part B), In contrast, 
incubation of cells with Me2SO and endotoxin-stimulated conditioned medium led to a significant 
decrease (-40%) in the heme content in the cell (FIGURE 10, Part B). 

so G. Dose Dependent Inhibition of Ceil Growth and Differentiation By the Macrophage Mediator : When 
Friend cells were incubated simultaneously with 1.5% Me2SO and the endotoxin-stimulated macrophage 
mediator, the rate of cell growth was progressively inhibited when increasing amounts of the mediator 
were added to the culture (FIGURE 11, Part A). An inhibitory effect of the mediator on cell growth could 
be detected at the lowest concentration examined (1.12 vol.% added to growth medium). At the highest 

55 concentration (8 vol. %), the mediator inhibited cell growth by -60% compared with that of the control 
Me2 SO-treated culture (FIGURE 11, Part A). The decrease in cell number was not due to cell death 
since the number of dead cells as assessed by the Trypan Blue exclusion test (Paul J. In Cell Culture) 
was similar (-8%) for untreated controls and cultures treated with the stimulated conditioned medium. 
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Endotoxin itself (up to 15 ug/ml) exhibited no inhibitory effect on the growth of Friend cells either in the 
presence or in the absence of Me2SO (data not shown). These findings indicate that the endotoxin- 
stimulated macrophage mediator interferes with the growth of Me2$0-treated cells more than that of 
untreated cells and suggest that erythroid committed cells may be more sensitive than uncommitted 

6 stem cells to the action of the stimulated macrophage mediator. 

Treatment of cells with the endotoxin-stimulated macrophage mediator inhibited Me2SOmediated 
erythroid differentiation resulting in a progressive decrease in the content of porphyrin and heme in the 
treated cells as the amount of the mediator increased. (FIGURE 11, Part B). The enzymatic activities of 
ALA dehydratase and PBG deaminase were also decreased by the mediator treatment (FIGURE 11, Part 

10 B). The addition of the macrophage mediator directly to the enzyme assay mixture did not inhibit the 
activity of ALA dehydratase or PBG Deaminase (data not shown), ruling out a direct inhibitory effect on 
the activities of the enzymes. 

H. Delayed Addition of the Endotoxin-Stimulated Macrophage Mediator on Erythroid Differentiation : 
When the endotoxin-stimulated conditioned medium was added to Me2SO-treated cultures at various 

75 times, it was found that the effect of the macrophage mediator on cell growth was gradually lost (FIGURE 
12). 

The effect of the macrophage mediator on erythroid differentiation decreased more rapidly than the 
effect on cell growth. For example, the addition of the endotoxin-stimulated macrophage mediator 
inhibited heme and protoporphyrin formation by -40% at the beginning of incubation, -25% when added 

20 at 24 hours, and had no effect when added at 48 hours or after. Inhibition of the activity of ALA 
dehydratase and PBG deaminase by the macrophage mediator treatment was also progressively 
diminished when the mediator was added later during incubation (FIGURE 12). 

These findings indicate that, in contrast to the macrophagemediator dependent inhibition of cell 
growth and differentiation observed in erythroid-committed cells, cells which have fully expressed 

25 erythroid characteristics such as those exhibiting maximal increases in the activities of ALA dehydratase 
and PBG deaminase, or in the contents of protoporphyrin and heme, are considerably less sensitive to 
the inhibitory effect of the macrophage mediator. 

I. Effects of The_ Endotoxin-Stimulated Macrophage Mediator On Erythroid Differentiation of Friend Cells 
Induced by HMBA, Butyric Acid, Hypoxanthine or Hemin: In order to examine whether or not the 

30 inhibitory effect of the endotoxin-stimulated macrophage mediator on erythroid committed cells is 
specific for MegSO-induced differentiation, we examined the effect of the macrophage mediator on cells 
which were incubated with either HMBA, butyric acid, hypoxanthine or hemin. 

We found that the endotoxin-stimulated macrophage mediator markedly inhibited the growth of cells 
incubated with HMBA, butyric acid or hypoxanthine, but not the growth of hemin-treated cells (FIGURE 

35 13, Part A). Similarly, the endotoxin-stimulated mediator inhibited the erythroid differentiation induced by 
HMBA, butyric acid or hypoxanthine, but not that induced by hemin treatment (FIGURE 13, Part B). 

These findings suggest that the inhibitory action of the endotoxin-stimulated macrophage mediator 
on the growth of erythroid-committed cells and erythroid differentiation induced by most chemical agents 
as represented by MesSO, HMBA, butyric acid or hypoxanthine is similar, but that erythroid differenti- 

40 ation induced by hemin treatment is distinct in nature and not sensitive to the effect of the macrophage 
mediator. In fact the growth inhibition of Me 2 SOtreated cells produced by the macrophage mediator 
alone (35%, FIGURE 10) was completely overcome by hemin treatment (FIGURE 13). 
J. Effect of Endotoxin-Stimulated Macrophage Mediator on the Growth and Differentiation of Friend Cells 
at a Constant Rate : In order to examine the effect of the macrophage mediator on the growth of Friend 

45 cells while they are growing at a constant rate, cells were diluted with fresh medium with or without the 
mediator every 24 hours to reduce the cell density to 2 x 10 s cells/ml. 

Under these conditions of culture, the cells maintain a continuous logarithmic growth at a constant 
rate (Chang, C.S. et al supra. ). The total number of cells that would have formed from the original 
untreated control culture was 82 x 10 6 cells/ml after 96 hours of incubation (FIGURE 14). The addition of 

so the macrophage mediator significantly inhibited (- 70%) cell growth. The addition of Me^SO to the 
cultures yielded 42 x 10 6 cells /ml. This decrease probably reflects the growth cessation which is 
associated with terminal erythroid differentiation of these cells. (Chang, C.S. supra .; Lo, S.C., Aft, R. and 
Mueler, G.C., Cancer Res. 4^:864-870 (1981)). Combined addition of Me2SO and the macrophage 
mediator produced the most profound growth inhibition (-90%) of these cells. Heme content in cells 

55 treated with the mediator alone was not appreciably affected while the combined treatment with the 
mediator and Me2SO brought about -40% inhibition of heme formation. 

K. Analysis : The mediator substance under study appears to potently inhibit the growth and erythroid 
differentiation of mouse Friend-virus transformed cells. Conditioned medium from cultures not exposed to 
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endotoxin had some inhibitory effects, but the effect of the endotoxin-stimulated conditioned medium is 
significantly greater in inhibiting the growth and differentiation of Friend cells. Endotoxin itself had no 
effect on either cell growth or differentiation. 

Further, the effect of the mediator appears to be specific to certain stages of erythroid progenitor cells, 

6 in that the macrophage mediator inhibited the growth and erythroid differentiation of uncommitted stem cells 
more than that of erythroid committed cells which were induced by treatment with Me 2 SO, HMBA, butyric 
acid or hypoxanthine. The inhibitory effect of the macrophage mediator on cell growth was more 
pronounced in cells growing logarithmically at a constant rate. Hemin treatment of Friend cells is known to 
cause erythroid cell maturation leading to the appearance of hemoglobinized cells but without accompany- 

to ing the commitment of undifferentiated stem cells to the erythroid precursor cells (Gusella, J.F., Weil, S.C., 
Tsiftsoglon, A.S., Volloch, V., Neuman, J.R. and Housman, D. (1976) Blood 56: 481-487). Interestingly, the 
endotoxin-stimulated macrophage mediator also had very little effect on the growth and differentiation of 
Friend cells in the presence of hemin. 

These results indicate that the endotoxin-stimulated macrophage mediator exerts its inhibitory effect on 

75 the growth and differentiation of cells of erythroid precursor cells including those which have been 
committed to undergo erythroid differentiation. On the other hand, cells which have full expressed 
characteristics of erythroid cells such as increased activities of ALA dehydratase and PBG deaminase, and 
increased contents of protoporphyrin and heme are no longer sensitive to the inhibitory effect of the 
conditioned medium. Thus it appears that the action of the endotoxin-stimulated conditioned medium is 

20 relatively specific to certain early stages of erythroid precursor cells but not to fully differentiated erythroid 
cells. 

We have also attempted to purify the mediator from the endotoxin-stimulated macrophage conditioned 
medium and found that a highly purified mediator retained the inhibitory property both on lipoprotein lipase 
activity in 3T3 cells and on the growth and differentiation of Friend cells. 

25 The macrophage factor described in this Example is believed to play a role in the pathogenesis of the 
anemia associated with endotoxemia or other chronic disease states, e.g., cancer rheumatoid arthritis, 
where the activity of the reticuloendothelial system is stimulated. The Friend cell system described here 
should be useful to detect such in vivo mediators and to elucidate the biochemicaLbasis for the cellular 
effect of the mediator(s). This assay system should also aid the isolation of this factor and the identification 

30 of its relationship with other immune cell factors which are produced in response to invasion. 

Claims 

Claims for the following Contracting States : BE^CH, DE, FR, GB, LI, LU, NL, SE 

35 1. A pharmaceutical composition comprising an antibody to a mediator activity composition, said mediator 
activity composition displaying the following features: 

(a) it suppresses the activity of the anabolic enzyme lipoprotein lipase, and 

(b) it is obtainable from mammalian macrophage cells by 

(bi ) incubating the macrophage cells with a stimulator material associated with an invasive event 
40 for a mammal, and 

(D2) inducing said macrophage cells to produce said mediator activity composition; 
said antibody being capable of neutralizing said activity (a). 

2. The pharmaceutical composition according to claim 1, wherein said mediator activity composition 
46 displays the additional activities of suppressing the anabolic enzymes acetyl CoA carboxylase and fatty 

acid synthetase. 

3. The pharmaceutical composition according to claim 1 or 2, wherein said mediator activity composition 
displays the additional activity of being capable of inhibiting the growth and differentiation of erythroid- 

50 committed cells. 

4. The pharmaceutical composition according to claim 1, wherein said mediator activity composition has a 
molecular weight of greater than 12,000. 

55 5. The pharmaceutical composition according to claim 4, wherein said mediator activity composition has a 
molecular weight of about 70,000 or about 300,000. 
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6. The pharmaceutical composition according to any one of claims 1 to 5, wherein said mediator activity 
composition is a human mediator activity composition. 

7. The pharmaceutical composition according to any one of claims 1 to 5, wherein said mediator activity 
composition is a mouse mediator activity composition. 

8. The pharmaceutical composition according to any one of ciaims 1 to 7, wherein said stimulator material 
is associated with tumorous cells, toxin or an infection, and said infection is preferably a bacterial, viral 
or protozoal infection. 

9. The pharmaceutical composition according to any one of claims 1 to 8, wherein said stimulator material 
is endotoxin. 

10. The pharmaceutical composition according to claim 9, wherein said stimulator material is lipopolysac- 
charide. 

11. The pharmaceutical composition according to any one of claims 1 to 10, wherein said antibody is a 
polyclonal antibody 

12. The pharmaceutical composition according to claim 11, wherein said polyclonal antibody is an antibody 
obtained from rabbits, goats, sheep, or from another mammal, or from chicken. 

13. The pharmaceutical composition according to any one of claims 1 to 10. wherein said antibody is a 
monoclonal antibody. 

14. The pharmaceutical composition according to any one of claims 1 to 13, additionally comprising a 
pharmaceutical^ acceptable carrier. 

15. The pharmaceutical composition according to any one of claims 1 to 14 for reducing toxic levels of a 
mediator substance in mammals, and/or for treating shock in mammals, and/or for preventing the 
occurrence of shock in mammals, and/or for treating cachexia. 

16. A monoclonal antibody to a mediator activity composition, said mediator activity composition displaying 
the following features: 

(a) it suppresses the activity of the anabolic enzyme lipoprotein lipase, and 

(b) it is obtainable from mammalian macrophage cells by 

(bi) incubating the macrophage cells with a stimulator material associated with an invasive event 
for a mammal, and _ * 

(D2) inducing said macrophage cells to produce said mediator activity composition; 
said antibody being capable of neutralizing said activity (a). 

17. The monoclonal antibody according to claim 16, wherein said mediator activity composition displays 
the additional activities of suppressing the anabolic enzymes acetyl CoA carboxylase and fatty acid 
synthetase. 

18. The monoclonal antibody according to claim 16 or 17, wherein said mediator activity composition 
displays the additional activity of being capable of inhibiting the growth and differentiation of erythroid- 
committed cells. 

19. The monoclonal antibody according to claim 16, wherein said mediator activity composition has a 
molecular weight of greater than 12,000. 

20. The monoclonal antibody according to claim 19, wherein said mediator activity composition has a 
molecular weight of about 70,000 or about 300,000. 

21. The monoclonal antibody according to any one of claims 16 to 20, wherein said mediator activity 
composition is a human mediator activity composition. 
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22. The monoclonal antibody according to any one of claims 16 to 20, wherein said mediator acitivity 
composition is a mouse mediator activity composition. 

23. The monoclonal antibody according to any one of claims 16 to 22, wherein said stimulator material is 
5 associated with tumorous cells, toxin or an infection, and said infection is preferably a bacterial, viral or 

protozoal infection. 

24. The monoclonal antibody according to any one of claims 16 to 23, wherein said stimulator material is 
endotoxin. 

10 

25. The monoclonal antibody according to claim 24, wherein said stimulator material is lipopolysaccharide. 

26. The monoclonal antibody according to any one of claims 16 to 25, wherein the monoclonal antibody is 
obtained from hybridoma cells. 

'5 

27. The monoclonal antibody according to claim 26, wherein the hybridoma cell is a fusion product of a 
mouse spleen lymphocyte and a myeloma cell, 

28. Use of a monoclonal antibody according to any one of claims 16 to 27 for the manufacture of a 
20 pharmaceutical composition for reducing toxic levels of a mediator substance in mammals, and/or for 

treating shock in mammals, and/or for preventing the occurrence of shock in mammals, and/or for 
treating cachexia. 

29. Use of a polyclonal antibody for the manufacture of a pharmaceutical composition for reducing toxic 
25 levels of a mediator activity composition in mammals, for treating shock in mammals, for preventing the 

occurrence of shock in mammals, and/or for treating cachexia, said polyclonal antibody being directed 
to a mediator activity composition, said mediator activity composition displaying the following features: 

(a) it suppresses the activity of the anabolic enzyme lipoprotein lipase, and 

(b) it is obtainable from mammalian macrophage cells by 

30 (bi) incubating the macrophage cells with a stimulator material associated with an invasive event 

for a mammal, and 

(D2) inducing said macrophage cells to produce said mediator activity composition; 
said antibody being capable of neutralizing said activity (a). 

35 30. The use according to claim 29, wherein said mediator activity composition displays the additional 
activities of suppressing the anabolic enzymes acetyl CoA carboxylase and fatty acid synthetase. 

31. The use according to claim 30, wherein said mediator activity composition displays the additional 
activity of being capable of inhibiting the growth and differentiation of erythroid-committed cells. 

40 

Claims for the following Contracting State : AT 

1. A method for the production of a monoclonal antibody to a mediator activity composition, said mediator 
activity composition displaying the following features: 

45 (a) it suppresses the activity of the anabolic enzyme lipoprotein lipase, and 

(b) it is obtainable from mammalian macrophage cells by 

<bi) incubating the macrophage cells with a stimulator material associated with an invasive event 
for a mammal, and 

(b-2) inducing said macrophage cells to produce said mediator activity composition; 
so said antibody being capable of neutralizing said activity (a) and said method comprising using said 
mediator activity composition for raising antibodies in the hybridoma technique and obtaining said 
monoclonal antibody from hybridoma cells. 

2. The method according to claim 1, wherein said mediator activity composition displays the additional 
55 activities of suppressing the anabolic enzymes acetyl CoA carboxylase and fatty acid synthetase. 

a The method according to claim 1 or 2, wherein said mediator activity composition displays the 
additional activity of being capable of inhibiting the growth and differentiation of erythroid-committed 
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cells. 

4. The method according to claim 1, wherein said mediator activity composition has a molecular weight of 
greater than 12,000. 

5 

5. The method according to claim 4, wherein said mediator activity composition has a molecular weight of 
about 70,000 or about 300,000. 

6. The method according to any one of claims 1 to 5, wherein said mediator activity composition is a 
10 human mediator activity composition. 

7. The method according to any one of claims 1 to 5, wherein said mediator activity composition is a 
mouse mediator activity composition. 

75 8. The method according to any one of claims 1 to 7, wherein said stimulator material is associated with 
tumorous cells, toxin or an infection, and said infection is preferably a bacterial, viral or protozoal 
infection. 

9. The method according to any one of claims 1 to 8, wherein said stimulator material is endotoxin. 

20 

10. The method according to claim 9, wherein said stimulator material is lipopolysaccharide. 

11. The method according to any one of claims 1 to 10, wherein the hybridoma cell is a fusion product of a 
mouse spleen lymphocyte and a myeloma cell. 

25 

Patentansprtlche 

PatentansprUche filr folgende Vertragsstaaten : BE, CH, DE, FR GB, Li f LU, NL, SB 

1. Arzneimittel, enthaltend einen Antikorper gegen eine Zusammensetzung mit Med iatorakti vita* t t wobei 
30 die Zusammensetzung mit Mediatoraktivitat die folgenden Merkmale aufweist: 

(a) sie supprimiert die Aktivitat des anabolen Enzyms Lipoproteinlipase, und 

(b) sie ist erhaltlich aus Makrophagenzellen von Saugern durch 

(bi) Inkubation der Makrophagenzellen mit einem Stimulatormaterial, das mit einem invasiven 
Ereignis eines Saugers assoziiert ist, und 
35 (b 2 ) Induktion der Makrophagenzellen, so dafi die Zusammensetzung mit Mediatoraktivitat gebil- 

det wird; 

wobei der Antikorper fahig ist, die Aktivitat (a) zu neutralisieren. 

2. Arzneimittel nach Anspruch 1," wobei die Zusammensetzung mit Mediatoraktivitat auflerdem die 
40 Aktivitaten aufweist, die anabolen Enzyme Acetyl-CoA-Carboxylase und FettsSuresynthetase zu suppri- 

mieren. 

3. Arzneimittel nach Anspruch 1 oder 2, wobei die Zusammensetzung mit Mediatoraktivitat auBerdem die 
Aktivitat aufweist, das Wachstum und die Differenzierung von Erythroid-bestimmten Zellen zu inhibie- 

45 ren. 

4. Arzneimittel nach Anspruch 1 , wobei die Zusammensetzung mit Mediatoraktivitat ein Molekulargewicht 
von mehr als 12 000 hat. 

so 5. Arzneimittel nach Anspruch 4, wobei die Zusammensetzung mit Mediatoraktivitat ein Molekulargewicht 
von etwa 70 000 oder etwa 300 000 hat. 

6. Arzneimittel nach einem der AnsprOche 1 bis 5, wobei die Zusammensetzung mit Mediatoraktivitat eine 
menschliche Zusammensetzung mit Mediatoraktivitat ist. 

55 

7. Arzneimittel nach einem der AnsprUche 1 bis 5, wobei die Zusammensetzung mit Mediatoraktivitat eine 
Zusammensetzung mit Mediatoraktivitat aus der Maus ist. 
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8. Arzneimittel nach einem der AnsprQche 1 bis 7, wobei das Stimulatormaterial mit Tumorzellen, Toxin 
Oder einer Infektion in Zusammenhang stent, und die Infektion vorzugsweise eine bakterielle, virale oder 
von Protozoen hervorgerufene infektion ist. 

5 9. Arzneimittel nach einem der AnsprQche 1 bis 8, wobei das Stimulatormaterial ein Endotoxin ist. 

10. Arzneimittel nach Anspruch 9, wobei das Stimulatormaterial ein Lipopolysaccharid ist. 

11. Arzneimittel nach einem der AnsprUche 1 bis 10, wobei der Antikorper ein polyclonal Antikorper ist. 

w 

12. Arzneimittel nach Anspruch 11, wobei der poiyclonale Antikorper ein AntikQrper ist, erhalten aus 
Kaninchen, Ziegen, Schafen oder aus einem anderen SSuger oder aus HOhnern. 

13. Arzneimittel nach einem der AnsprQche 1 bis 10, wobei der Antikorper ein monoclonaler Antikorper ist 

15 

14. Arzneimittel nach einem der AnsprUche 1 bis 13, das aufierdem einen pharmazeutisch vertrMg lichen 
Tra'ger enthait. 

15. Arzneimittel nach einem der AnsprUche 1 bis 14 zur Reduktion toxischer Spiegel einer Mediatorsub- 
20 stanz in Saugern und/oder zur Behandlung von Schockzustanden in Saugern und/oder zur Vorbeugung 

des Auftretens von Schockzustanden in SSugern und/oder zur Behandlung von Cachexie. 

16. Monoclonaler Antikorper gegen eine Zusammensetzung mit Mediatoraktivitat, wobei die Zusammenset- 
zung mit Mediatoraktivitat die folgenden Merkmale aufweist: 

25 (a) sie supprimiert die AktivitMt des anabolen Enzyms Lipoproteinlipase, und 

(b) sie ist erhaltlich aus Makrophagenzeilen von SMugern durch 

(bi) fnkubation der Makrophagenzeilen mit einem Stimulatormaterial, das mit einem invasiven 
Ereignis eines SMugers assoziiert ist, und 

(b 2 ) Induktion der Makrophagenzeilen, so dafl die Zusammensetzung mit Mediatoraktivitat gebil- 
30 det wird; 

wobei der Antikorper fMhtg ist, die Aktivitat (a) zu neutrailsieren. 

17. Monoclonaler Antikorper nach Anspruch 16, wobei die Zusammensetzung mit Mediatoraktivitat aufier- 
dem die Aktivitaten aufweist, die anabolen Enzyme Acetyl-CoA-Carboxylase und Fettsauresynthetase 

35 zu supprimieren. 

18. Monoclonaler Antikorper nach Anspruch 16 oder 17, wobei die Zusammensetzung mit Mediatoraktivitat 
auBerdem die Aktivitat aufweist, das Wachstum und die Differenzierung von Erythroid-bestimmten 
Zellen zu inhibieren. 

40 

19. Monoclonaler AntikSrper nach Anspruch 16, wobei die Zusammensetzung mit Mediatoraktivitat ein 
Molekulargewicht von mehr als 12 000 hat. 

20. Monoclonaler Antik5rper nach Anspruch 19, wobei die Zusammensetzung mit Mediatoraktivitat ein 
46 Molekulargewicht von etwa 70 000 oder etwa 300 000 hat. 

21. Monoclonaler Antikorper nach einem der AnsprUche 16 bis 20, wobei die Zusammensetzung mit 
Mediatoraktivitat eine menschliche Zusammensetzung mit Mediatoraktivitat ist. 

so 22. Monoclonaler Antikorper nach einem der AnsprUche 16 bis 20, wobei die Zusammensetzung mit 
Mediatoraktivitat eine Zusammensetzung mit Mediatoraktivitat aus der Maus ist. 

23. Monoclonaler AntikQrper nach einem der AnsprUche 16 bis 22, wobei das Stimulatormaterial mit 
Tumorzellen, Toxin oder einer Infektion in Zusammenhang steht, und die Infektion vorzugsweise eine 

55 bakterielle, virale oder von Protozoen hervorgerufene Infektion ist. 

24. Monoclonaler Antikorper nach einem der AnsprUche 16 bis 23, wobei das Stimulatormaterial ein 
Endotoxin ist. 
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25. Monoclonaler Antikorper nach Anspruch 24, wobei das Stimulatormaterial ein Lipopolysaccharid ist 

26. Monoclonaler Antikorper nach einem der AnsprUche 16 bis 25, wobei der monoclonaie Antikorper aus 
Hybridomazellen erhalten wird. 

5 

27. Monoclonaler Antikorper nach Anspruch 26, wobei die Hybridomazelle ein Fusionsprodukt eines Maus- 
Milzlymphocyten und einer Myelomzelle ist. 

28. Verwendung eines monoclonalen Antikorpers nach einem der AnsprUche 16 bis 27 zur Herstellung 
10 eines Arzneimittels zur Reduktion toxischer Spiegel einer Mediatorsubstanz in Sa'ugern und/oder zur 

Behandlung von SchockzustMnden in Saugern und/oder zur Vorbeugung des Auftretens von Schockzu- 
stSnden in SSugern und/oder zur Behandlung von Cachexie. 

29. Verwendung eines polyclonalen Antikorpers zur Herstellung eines Arzneimittels zur Reduktion toxischer 
75 Spiegel einer Mediatorsubstanz in Sa'ugern, zur Behandlung von Schockzustanden in SSugern, zur 

Vorbeugung des Auftretens von SchockzustSnden in SSugern und/oder zur Behandlung von Cachexie, 
wobei der polyclonal Antikorper gegen eine Zusammensetzung mit Mediatoraktivitat gerichtet ist, 
wobei die Zusammensetzung mit Mediatoraktivitat die folgenden Merkmale aufweist: 
(a) sie supprimiert die Aktivitat des anabolen Enzyms Lipoprotein lipase, und 
20 (b) sie ist erhaltlich aus Makrophagenzellen von Saugern durch 

(bi) Inkubation der Makrophagenzellen mit einem Stimulatormaterial, das mit einem invasiven 
Ereignis eines SSugers assoziiert ist, und 

(02) Induktion der Makrophagenzellen, so daB die Zusammensetzung mit Mediatoraktivitat gebil- 
det wird; 

25 wobei der Antikorper fahig ist, die Aktivitat (a) zu neutralisieren. 

30. Verwendung nach Anspruch 29, wobei die Zusammensetzung mit Mediatoraktivitat auBerdem die 
AktivitSten aufweist, die anabolen Enzyme Acetyl-CoA-Carboxylase und FettsSuresynthetase zu suppri- 
mieren. 

30 

31. Verwendung nach Anspruch 30, wobei die Zusammensetzung mit Mediatoraktivitat auBerdem die 
Aktivitat aufweist, das Wachstum und die Differenzierung von Erythroid-bestimmten Zellen zu inhibie- 
ren. 

35 PatentansprUche fUr folgenden Vertragsstaat : AT 

1. Verfahren zur Herstellung eines monoclonalen AntikSrpers gegen eine Zusammensetzung mit Mediator- 
aktivitat, wobei die Zusammensetzung mit Mediatoraktivitat die folgenden Merkmale aufweist: 

(a) sie supprimiert die Aktivitat des anabolen Enzyms Lipoprotein lipase, und 
40 (b) sie ist erhaltlich aus Makrophagenzellen von saugern durch 

(bt) Inkubation der Makrophagenzellen mit einem Stimulatormaterial, das mit einem invasiven 
Ereignis eines Saugers assoziiert ist, und 

(02) Induktion der Makrophagenzellen, so daB die Zusammensetzung mit Mediatoraktivitat gebil- 
det wird; 

45 wobei der Antikorper fMhig ist, die Aktivitat (a) zu neutralisieren, und wobei das Verfahren die 
Verwendung der Zusammensetzung mit Mediatoraktivitat zur ZUchtung von Antikorpern mit Hilfe der 
Hybridoma-Methode sowie den Erhalt des monoclonalen Antikdrpers aus Hybridomazellen umfaBt. 

2. Verfahren nach Anspruch 1 , wobei die Zusammensetzung mit Mediatoraktivitat auBerdem die Aktivita- 
50 ten aufweist, die anabolen Enzyme Acetyl-CoA-Carboxylase und Fettsauresynthetase zu supprimieren. 

3. Verfahren nach Anspruch 1 Oder 2, wobei die Zusammensetzung mit Mediatoraktivitat auBerdem die 
Aktivitat aufweist, das Wachstum und die Differenzierung von Erythroid-bestimmten Zellen zu inhibie- 
ren. 

55 

4. Verfahren nach Anspruch 1, wobei die Zusammensetzung mit Mediatoraktivitat ein Molekulargewicht 
von mehr als 12 000 hat. 
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5. Verfahren nach Anspruch 4, wobei die Zusammensetzung mit Mediatoraktivitat ein Molekulargewicht 
von etwa 70 000 oder etwa 300 000 hat 

6. Verfahren nach einem der AnsprUche 1 bis 5, wobei die Zusammensetzung mit Mediatoraktivitat eine 
5 menschliche Zusammensetzung mit MediatoraktivitSt ist. 

7. Verfahren nach einem der AnsprUche 1 bis 5, wobei die Zusammensetzung mit Mediatoraktivitat eine 
Zusammensetzung mit Mediatoraktivitat aus der Maus ist. 

10 8. Verfahren nach einem der AnsprUche 1 bis 7, wobei das Stimulatormaterial mit Tumorzellen, Toxin 
oder einer Infektion in Zusammenhang stent, und die Infektion vorzugsweise eine bakterielle, virale oder 
von Protozoen hervorgerufene Infektion ist. 

9. Verfahren nach einem der AnsprUche 1 bis 8, wobei das Stimulatormaterial ein Endotoxin ist. 

T5 

10. Verfahren nach Anspruch 9, wobei das Stimulatormaterial ein Lipopolysaccharid ist. 

11. Verfahren nach einem der AnsprUche 1 bis 10, wobei die Hybridomazeile ein Fusionsprodukt eines 
Maus-Milzlymphocyten und einer Myelomzelle ist. 

20 

Revendications 

Revendicatlons pour les Etats contractants suivants : BE, CH, DE, FR, GB, LI, LU, NL, SE 

1. Composition pharmaceutique comprenant un anticorps dirige" contre une composition a activity de 
25 mediateur, ladite composition a activite de mediateur presentant les caracteres suivants: 

(a) elle supprime I'activite de I'enzyme anabolique lipoprotSine lipase, et 

(b) on peut I'obtenir a partir de cellules macrophages de mammiferes 

(bi) en faisant incuber ies cellules macrophages avec une matiere stimulatrice associ£e a un 
ph£nomene invasif pour un mammifere, et 
30 (b2> en induisant la production par lesdites cellules macrophages de ladite composition a activite 

de mediateur; 

ledit anticorps 6tant capable de neutraliser ladite activite (a). 

2. Composition pharmaceutique selon la' revendication -1, dans laquelle ladite composition a activity de 
35 mediateur presente les activites additionnelles de suppression des enzymes anaboliques acetyl CoA 

carboxylase et acide gras synthetase. 

3. Composition pharmaceutique selon la revendication 1 ou 2, dans laquelle ladite composition a activite" 
de mediateur presente I'activite additionnelle consistant a etre capable d'inhiber la croissance et la 

40 differentiation des cellules SrythropoV&iques. 

4. Composition pharmaceutique selon la revendication 1, dans laquelle ladite composition a activite de 
mediateur a un poids moleculaire superieur a 12 000. 

45 5. Composition pharmaoeutque selon la revendication 4, dans laquelle ladite composition a activite de 
mediateur a un poids moleculaire d'environ 70 000 ou d'environ 300 000. 

6. Composition pharmaceutique selon Tune quelconque des revendications 1 a 5, ladite composition a 
activite* de mediateur Stant une composition a activity de mediateur humaine. 

50 

7. Composition pharmaceutique selon Tune quelconque des revendications 1 a 5 , ladite composition a 
activite" de mediateur etant une composition a activite de mediateur murine. 

8. Composition pharmaceutique selon I'une quelconque des revendications 1 a 7, dans laquelle ladite 
55 matiere stimulatrice est associee a des cellules tumorales, une toxine ou une infection, et ladite 

infection est de preference une infection bacte>ienne, virale ou de protozoaire. 
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9. Composition pharmaceutique selon Tune quelconque des revendications 1 a 8, dans laquelle ladite 
matiere stimulatrice est une endotoxins. 

10. Composition pharmaceutique selon la revendication 9, dans laquelle ladite matiere stimulatrice est un 
Hpopolysaccharide. 

11. Composition pharmaceutique selon Tune quelconque des revendications 1 a 10, dans laquelle ledit 
anticorps est un anticorps polyclonal. 

12. Composition pharmaceutique selon la revendication 11, dans laquelle ledit anticorps polyclonal est un 
anticorps obtenu chez des lapins ,des chevres, des moutons, d'autres mammiferes ou des poulets. 

13. Composition pharmaceutique selon Tune quelconque des revendications 1 a 10 dans laquelle ledit 
anticorps est un anticorps monoclonal. 

14. Composition pharmaceutique selon Tune quelconque des revendications 1 a 13, comprenant en outre 
un support pharmaceutiquement acceptable. 

15. Composition pharmaceutique selon Tune quelconque des revendications 1 a 14 pour reduire les 
niveaux toxiques d'une substance mediatrice chez les mammiferes, et/ou pour traiter le choc chez les 
mammiferes, et/ou pour pnSvenir I'apparition d'un choc chez les mammiferes, et/ou pour traiter la 
cachexie. 

16. Anticorps monoclonal contre une composition a activite" de me'diateur, ladite composition a activity de 
mSdiateur pre*sentant les caracteres suivants: 

(a) elle supprime I'activite* de l'enzyme anabolique lipoproteine lipase, et 

(b) on peut I'obtenir a partir de cellules macrophages de mammiferes 

(bi) en faisant incuber les cellules macrophages avec une matiere stimulatrice associe*e a un 
ph^nomene invasif pour un mammifere, et 

(D2) en induisant la production par lesdites cellules macrophages de ladite composition a activite* 
de mSdiateur; 

ledit anticorps Stant capable de neutraliser ladite activite* (a). 

17. Anticorps monoclonal selon la revendication 16, dans lequel ladite composition a activite* de me'drateor 
prSsente les actives additionnelles de suppression des enzymes anaboliques acetyl CoA carboxylase 
et acide gras synthetase. 

18. Anticorps monoclonal selon la revendication 16 ou 17, dans lequel ladite composition a activite* de 
m§diateur presents I'activite add'itionnelle cpnsistant a etre capable d'inhiber la croissance et la 
differentiation des cellules £rythropo*K§tiques. 

19. Anticorps monoclonal selon la revendication 16 dans lequel ladite composition a activite de m£diateur a 
un poids molSculaire superieur a 12 000. 

20. Anticorps monoclonal selon la revendication 19, dans lequel ladite composition a activite de m£diateur 
a un poids mol^culaire d'environ 70 000 ou d'environ 300 000. 

21. Anticorps monoclonal selon Tune quelconque des revendications 16 a 20, dans lequel ladite composi- 
tion a activite de mediateur est une composition a activite* de m£diateur humaine. 

22. Anticorps monoclonal selon Tune quelconque des revendications 16 a 20, dans lequel ladite composi- 
tion a activite* de mediateur est une composition a activity de mediateur murine. 

23. Anticorps monoclonal selon Tune quelconque des revendications 16 a 22, dans lequel ladite matiere 
stimulatrice est assoctee a des cellules tumorales, une toxine ou une infection, et ladite infection est de 
preference une infection bacteVienne. virale ou de protozoaire. 
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24. Anticorps monoclonal selon Tune qeulconque des revendications 16 a 23, dans lequel ladite mature 
stimu lattice est une endotoxins. 

25. Anticorps monoclonal selon la revendlcation 24, dans lequel ladite matiere stimulatrice est un lipopoly- 
saccharide. 

26. Anticorps monoclonal selon Tune quelconque des revendications 16 a 25, Panticorps monoclonal etant 
obtenu a partir de cellules d'hybridome. 

27. Anticorps monoclonal selon la revendication 26, dans lequel la cellule d'hybridome est un produit de 
fusion d'un lymphocyte de rate de souris et d'une cellule de myeiome. 

28. Application d'un anticorps monoclonal selon Tune quelconque des revendications 16 a 27 a la 
preparation d'une preparation pharmaceutique pour reduire les niveaux toxiques d'une substance 
mSdiatrice chez les mammiferes, et/ou pour traiter ie choc chez les mammiferes, et/ou pour prevenir 
I'apparition du choc chez les mammiferes, et/ou pour traiter la cachexia. 

29. Application d'un anticorps a la preparation d'une composition pharmaceutique pour require les niveaux 
toxiques d'une composition a activity de mediateur chez les mammiferes, pour traiter le choc chez les 
mammiferes, pour prevenir ('apparition du choc chez les mammiferes, et/ou pour traiter la cachexie, 
ledit anticorps polyclonal etant dirige* contre une composition a activite de mediateur, ladite composition 
a activite* de mediateur prSsentant les caracteres suivants: 

(a) " elle supprime I'activite de I'enzyme anabolique lipoprotSine lipase, et 

(b) on peut I'obtenir a partir de cellules macrophages de mammiferes 

(bt) en faisant incuber les cellules macrophages avec une matiere stimulatrice associee a un 
ph^nomene invasif pour un mammifere, et 

(D2) en induisant la production par lesdites cellules macrophages de ladite composition a activite* 
de mediateur: 

ledit anticorps etant capable de neutraliser ladite activity (a). 

30. Application selon la revendication 29, dans laquelle ladite composition a activity de mediateur presente 
les activates additionneiles de suppression des enzymes anaboliques acetyl CoA carboxylase et acide 
gras synthetase. 

31. Application selon la revendication 30, dans laquelle ladite composition a activite* de mediateur presente 
I'activite* additionnelle consistant a pouvoir inhiber la croissance et ia diffe>enciation des cellules 
erythropoTetiques. 

Revendications pour I'Etat contractant sulvant : AT 

1. ProcSde* de preparation d'un anticorps monoclonal dirige* contre une composition a activite* de 
m£diateur, ladite composition a activite de mediateur prdsentant les caracteres suivants: 

(a) elle supprime I'activite de I'enzyme anabolique lipoproteine lipase, et 

(b) on peut I'obtenir a partir de cellules macrophages de mammiferes 

(bi ) en faisant incuber les cellules macrophages avec une matiere stimulatrice associee a un 
phenomene invasif pour un mammifere, et 

(D2) en induisant la production par lesdites cellules macrophages de ladite composition a activite 
de mediateur; 

ledit anticorps etant capable de neutraliser ladite activite (a) et ledit procede comprenant {'application 
de ladite composition a activite de mediateur pour susciter des anticorps dans la technique d'hybrido- 
me et I'obtention dudit anticorps monoclonal a partir de cellules d'hybridome. 

Z Procede selon la revendication 1 , dans lequel ladite composition a activite de mediateur presente les 
activites additionneiles consistant a supprimer les enzymes anaboliques acetyl CoA carboxylase et 
acide gras synthetase. 

3. Procede selon ia revendication 1 ou 2 t dans lequel ladite composition a activite de mediateur presente 
I'activite additionnelle consistant a pouvoir inhiber la croissance et la differenciation des cellules 
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grythropoTetiques. 

4. Precede" selon la revendication 1, dans lequel ladite composition a activity de mediateur a un poids 
moteculaire supeVieur a 12 000. 

5 

5. Proc£d6 selon la revendication 4, dans lequel ladite composition a activity de mediateur a un poids 
moleculaire d'environ 70 000 ou d'environ 300 000. 

6. ProcSde* selon I'une quelconque des revendications 1 a 5, dans lequel ladite composition a activity de 
10 mediateur est une composition a activite" de m<§diateur humaine. 

7. Proce*de* selon Tune quelconque des revendications 1 a 5, dans lequel ladite composition a activite* de 
mediateur est une composition a activite de mediateur murine. 

75 a Proc£d£ selon I'une quelconque des revendications 1 a 7, dans lequel ladite matiere stimulatrice est 
■ associSe a des cellules tumorales, une toxine ou une infection, et ladite infection est de preference une 
infection bacteVienne, virale ou de protozoaire. 

9. Procede* selon I'une quelconque des revendications 1 a 8, dans lequel ladite matiere stimulatrice est 
20 une endotoxine. 

10. Proced§ selon la revendication 9, dans lequel ladite matiere stimulatrice est un lipopolysacharide. 

11. Precede* selon I'une quelconque des revendications 1 a 10, dans lequel la cellule d'hybridome est un 
25 produit de fusion d'un lymphocyte de rate de souris et d'une cellule de myelome. 
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FIG,4 ; Effect of conditioned medium from 
endoxin- treated mouse peritoneal exudate 
cells on the octivlties of acetyl CoA 
carboxylase and fatty ocid synthetase in 
3T3-LI cells. 
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FIG. 5A a 5B ; Effect of mediator that suppresses 
the synthesis of fatty acid synthetase. 
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FIG. 6A 8 6B • Effect of mediotor thot suppresses 
the synthesis of acetyl CoA carboxylase. 
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F1G.8 ' Effect of mediator on protein synthesis in the 
cystosolic fraction of the cells. 
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FIG. 9 • Effect of mediotor on protein eyntheeis in the 
membrane fraction of the cells. 
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